jjkiii hjti u*i*i\ ji^n 



4_lui jy*-JjVlj ^-*j' U^^- iJjjL^-Jl ^J^-^ .1^ ^ L5^ ^J*^J j' C& *^.« 0° UjJ.« ^ is * iJSi\ Jj^-j ** SjSa JllDljj iiJjliJl Aili^. 4_lijjjUl CIi^j^jI 
jj^ i . it jS j)^i J^l Ij^J (jl £_£jHlJ ^ - > -J°'l ^tiulJ V J3 .Lla (JS If- AjJj^uLa Ai3j t j^jjJl I Lllc <* a^j ' fa Ij S^jU/il) a^& ;J ^^ 1 J."* J lilJJlJ /ajJ^-VI 

■P J' ""*J A 'I I^A A_i3 ^J-^ 1J * - — 9 ^j .--» > >-.-^ * j| LlAjjl liljij i\ ijj£ 

lll^^u] _4_ljt*_a *_a <JjLl»Jlj ill I a^l£ ,-jj (JjjUjI jCJJ (^Aj 5_lj|jSj| lHjLjVI 7- J- '<a I'"- 1 - ll£j| &JlA (JS L^lDjljJ j^^jJl AjjLaJ V I ' ** ^ r J' *3jaj1 ^Laa f"_>^ ^ 

a 1 ftV. I (CJil\ Ja-Lulillj jjillmll L_JjLjVI J^i. (j-« L5J^I j*^ ^ (jjl >>nll jl liLSlU Ljl£-s pJj V AJLjJaJ A_ljijSJl iJjLjVLj (JjLfcJJ (jT^ CllLc^a^Jl J^ 

j^a ^jLSil j£LaJ UjLL<jl| ^j|j^)J| L_1j1ujVI IJA .Lg-ag_9Jj Lg_la ^Q*< > UJ jl 4_Lttjl*lll ClAjjluLaJl j A-lC-Lala. V I LHjUjUl « ;^ ^ pljSlj j£"*J ^ lS ^ 1 ■ ul^Jl 

j^a lj*^ aJJ aJj i . L&jI aJlA I g J jJa I ^^1 (jjl 5a H j IjJ-^ cL^-J jj^ilaJ Vj ^/^ a J J " .Jj^^ jj- ^^Jj jy^"l ' j '^jl ,Ja toAa.lj 4_uila. ^ i . iU&JI opl^ja 

.L^j i^cLiial pLLkj 

4_la OjUlkJlVI (ji j^JC.^)J JJ^JI '^'jt ^-*^ Sjf-1 ^ CllLjaLla 0^^- L>* ^J^-V. J^ - i _)^- a LP-^ L_4Jj-Jl l . uS j^a O^lC-j L_llj^j| IJlA i^jij jl ^jlaiJ j^-aJ 

_ jjji.VI J] a^JjLaJ* JJC^ cljAaJlJlj a^jL&LllaJlj frV-iVI j>« jjj£-alLuJ a^jj jj Ias. OilLa 4_kja*LlaJI jjAa-im3 
^i AjLc. L_1jLujIj LjJJ^JI OJlA ^i (jjll^Jl t"'-^Jf- _ lH-^ 5-aAi. J y<» J Jdll '^jJ ' " I JjS ^^1 1 ■ IJ^jl OJlA Q^J^j Ofrlja ^ji 4-aALuLaJl jl ,_]] ^ a! - gaj 

.Ij^ Cjjo ^J ^jSj l-l&JI ojia jl ; jjji.VI J) jy-iil c& ijj-^J^ l^J^ Jj^ ^^ i^LiaVI 

*L*lLa-aJl Ajlj^Jl jl^-aJlj 4-£* M J ^ - — ^M OJlA 4-iJa^J*J ^CjJl p J^"l (S.JP Li . ^'^^ ^jW^ L5^ ^J^J^' L_lSjI aJlA j^a p- JlLaJ ' r - » UaJ jl ^jlliJ AlLaJl j^a 
^jla^C ^ ^jlxalc. L_ljiuj| jl tL^LS LiUjI i . LlS 'f- iaJ*J ClllilLlJ jl L_JjlMj ^j- ^^ m _>iaJ dlL^.j ti . L&jI j^a OJ^C- ^ LaS L_]Lj^j| IJA ^ laJ j)J 

(^a l—ltaVI (_>"J^ '*J*Jl C5^ ^jjLjJlj ^IjIjVI A a-lkj j^^JI jl -1*J 1 956 4 ^^ *J^' Cff^ L5^S UjJ^* jUhilftll ^JolVI CliaJ L_l3Sj jCJll L_!jl£j| Jj 

4_iijjjUl (jJaa.Jj ^jIjI AjLjIjSj jj^ uLa l_jjI£ ;^-j jjJ^A _ 4_iipJlj A_LujLluiJI ^ jjS j b - ^aj J I^j CliLiiijLajJl ^j '•cJj;'*^"^ ^-«-*L?- ^ jLluJ J^-*^-* A*-aLa. 

/o^aAaJl Aj^a^il llA-la. jJ jJ A]V I *_a O^jjiLjajI L^jla^Jt! (jJa^J*Jj 

( _ 5 io (_^JJJ^I AjLaJl J^-i=>J L*^ uLaJyij J^\ LjJ^- jy^lJl jjjj'l^ bjfij* iSjfi*'-* LS* "t^ 2 S"j "UjJ^*" LS"*^' L>° 4 jljtl^-aJl jl (_5-*j5Jl P-ulVl jj^v. 

jlj iAJjLajuul 1 ■ L&Jl _J^.I jA ^JJ^jI (j'j^' (j' L5"jj C5^^^ AjLiJl JJ'"J _ijlAj| IJA j j ajJa^aJ i . L&JI OJlA IfrJjJ^J ^^^HJl ^Lx-aJl JaLjJjV 3^-J^ ^-S^JlJl 

iCl^-aJl (J$i (jLlajjj Aj^^kiilj AJjLaJVI (_>kl^VI L_iulJ ^ 4j^A 1 . lSI^j! « > ja j klulJlj jl_)5j| fj^ *a ^J . j-UiiJl ajIA jA >IuJj ^ -liC iill '■ >- lAa^^a lllij 

.OJA Ail^Al QC j^C-J ^-jllaJ Mj3S <J J£-a ^jJl ijUaJl |jA JJJjUj 4ftJJa.VI (jj^l ^ flK AJ jj^ * (J^^ AjpU_Jl Clll£j^Jl l^jc ajSj j^Illl 

Jj^.jJ|j AjjLajVI CllLc^ia^ajLj _j£iD|j JjilLj jLaJ V I '^ a^JLj^-LUJj ijJJjUil jJ] A^I^SJl AJ_uJ^)J| (JSj jAj J^-lj ^-JlJA Uj^- ^-fiJ^-aJl ' , uS Ai^a Jj-^ 



.>Vi fjJij ^?i 

(JjjI^jJlj 4-iui^lj IaJJ^j LluLIJjAjI Jj I jl£jj j>aj tl^JJ-al Jj ^ ll (j^ AlaJ plj^jl j>« ^-«-^lj ** "\!J *J^ **."* '*'V LS^S Uj-J^ ' . ^ AAaJJ 

.4_LuLlJjAjVlj 4_LuijJlj A-ljLlVlj A-lfjaJlj 4-pjVlj AjJLsUJjilj A-ljLalVlj Ajj-lKjVlj A-LulJjall Jj «* JjS ^J^ 1 *, 1 llbaa JJ A9j SLljLlLiljj 

(jSaJ 1 ■ L&j| &A* 4_J slI&JJ <_£All *JJLaj|j (J^-ulJl L_ jJuiVI-9 4 jAaj-aJl jl-ajj Ajjilj 4alll_J jLa-jVI Jj j-liaJj-aJl J-1C- 6jCJ J l_£j*Ajla i . L&1I &A* Clujjl AaJ 

(CV tlUa a Q'j jl (CAa. CP-^ ^ A I jja a J J^Qjj i . L&1I &AA IjiJ (_£jl-3 (Cl '<" (JJaJLiLaJ I (_j-a _£_£jUij| '<" (Jj-LaJtJlj (^O^ J^"^' (^ ^'j"-^" Lajllj' 

(j-a CliLLuiiiil tilt' i, L^iJj l_lSJ| &aa jV t ilia j ^ q Ll & (jllala l>* ^^ Uj^J 11 ^ ^ g *""- pLa-Jl plji cJ^,: Aa.1 Jij jij .4_pLJl ^jjmlAll p IJI j)-» p J 
■ LS^S (JjJ^* V 1 -^ tjJj ^J*^ U'-^^J f»J^' <— \LJaa.A A3 all I Aja.j jlj^JJ Uj^* cs-^' '— J W^-J^J^.-V.V t^" d-jj .W-^^ 

(jjjall jjc- jj-laAJ (JjjJJl t j '''jl -LeAa. jA i . L&JI &A* JiiU fr'jj (j"« L_Jjl^j| LJj&j S 4 a j - ga j j jljSJl -La^a j^a oA-aluLa (J^ajl - -"^'1 &A* (jl L^Lld V 

_&A* ** jjS _>^ <^jj L>° (S-^-* ^^ -^-j£ ^ ^ l~, fij^^ 4ojg-uij| jl 4-x^_uiJl (JjJiaJ (_>^J 4 ^ (J Uj' ""J ^,1^ ' ^ 

jjj-aJiJ 4 all <Lp_jJ*Jl (Jjjja Jj sAAulJj ~g Jj J ,~g *'J t " '^ ("^J (_5^' i^-U^il fiJlA Ofrlja ■<"- (Jjji. V I jj* ^ ' "J U^.-^^ u!"^ ^^ °"- M oJA -Tj- ga 'f-j 

.(j-a-4 J-^* V ^-aAi. 

4_lJjVI Ojlil t3 ic^ J^_P dljl£ jJ t^jLail t3 i^ JJJ^^ J^*^' ^ ^J^ U^' r^ U-^' r=-^alj^l (>a3 L_L&Jl OJlA Lai i^jaJlj CllSji] AjlAj^zu* ijjjjUJI ^Jjla (j-a 
ajSjl jjjJJj£jj _)3^JI 5-ajJA jA J^J Uj-J^ ' . ^ \;^- jM L_i^Jl jl (_5JJ jl ^ JS aJ lilJJlJ t^iAj j}-aj i^j * ' "j (_C^ul ^^^-aLulJl LJA^Jl j^a _JJ^1 ' . ^^'' 

_a_jjLuijyl 

jaJ *L^jlJ|j l '■jWll alll JJJ (JC jL*iVI <^J5J VJ ' - 1 > 'Ijl I^A HajJ j^a ^^^-a^^LuiVI JU-Il lg uljij j^jll l1]L& l^-^all j AllxJl 4jLaJ| j| J| ojLjVI j>a aj V 

^1 4_i]|jSi| ^Jil^Jiilj ^jall Jl 4^jjlJ|j taJL^Jl ^caLLJI tiljj j)^ (J laullj jt-^VI ^'u Jj o^jaJb VI ^^'n (jJ IJAj tojaKJl Cliba. jJ jj AjV I 
Ajbl (j^ aj V 4-ta.lj liJLiA 4 jLia!|j jLuiail ajjIa j^J 4_j j-lujj jllj 4-pjlLJl JUJl 2JUi. Jj jJailbj ,1jj1uja LjJ jj^l jj^Jl (_3^^- ^ W-^J 

.L-Lt-illlJl djSjll J (Jj-aJ V A3 ...VJj 

jjSjI L_ij«_kj ^laJLLii (JjI *LLluJjJ| i . ij^jI 0J1A jj^luj aiil jj*jj (AjIIjI Jj-JI IJA L^jlSLc- 'f- CliJia.1 A3 fgAjkJ jjjLi ^jA^-a jj |Lila IJ] AJLjj V 

.aJjSJl jTjSJl l^-J AC^J jJl OAU_uJ|j (jAaJlj a^LiJl L^J!)Li. j^a jJ^UUlJl 

A_La. jJ jJAJ V I 4(JJJ^J-aVI ''*""- *LlCj : Lkij| iaJbtJl fe-lc 5_LLJjjIajI l^J^ja. JJl cLljIj^Jl 4 A_lJ^ujLaJl j AjAj^jJl SAjAaJl J^uiLaJl aUajJl |L_Jjl^j| (jLacI (j-ajJaJJ 

4 jl^jlil iJ3 4LllLLilj£jJj^j| cLlAlja. pljj 4L_lLAjVI ^Alja. pljj 44_luJ^jj| J i_iaaJl Alll 4L_]L&jVI (J-aajJ ^a^LujVI 44_LkjLaJl |*L1JJjjIaU Aj^aAll 

4i_lLjJVI JjV 40Aj\_Jl is_aVI 4 4 J jjalll L_JjJl£l t J jjalll ^.li. tail I Jj 4 aJLl ^JjiJl 2 4 ~1 (J^^- A_Luljl-ajJl \ jl Uu*\l ^!)LuJ 3 4 ~2~1 CllLc^aj^Jl 

J *> aJaJLlI 4 jljiVI J ^l jl T-^j ij^JAAll J- gaJLlI 4L_Lj1jJ (jjlll 4,_u^-a ^.'''l t jjjjjialll Jc- AilSA CllljLa.j 4 Vl^-^J QXJ ' '""" C5^ Jj^-'^l ^.J^ J^ ^ 

ClllAJ A3 AjAa^uJl 4 jljJaJl JLc J liljLJl j^a <J«-jlj ?T JLaJj (JilijJl (JjU 4<Jt_uIa]| J ^La^alll 4iiaJl (^.J 3 U^J^' 4 jLtll IJlA oLla. Ailia. 4 jl£-a (JS 

J (_3±ij| '^j^-* a 4 jJstJl J ojajt-aJl 4 ( _ 5 ^.LlaJl jig a 1 1 ojaji-a 4A_liaJl J ojajt-aJl 40jAll ojajt-a 4 jASil Ailia.j AjiaJl 4(jALaJJ V 4 jj^Jl (Jjla. 4 4liUi 

a_iuiiuj 4*LiiaJl J j^a_kIiJl t a\ Ja U JjSaJl (J-^V) 44_Lai!l J ojajt-aJl 4(jxji*Jl (JaJ J ojajt-aJl t.a , Uj^ J| J ojaji-aj| 4C1i^jSj*J| J ojajt-aJl 4dlljLlJj| 

L)|\/\ jl_>ujl 4 JJJj^jjjI J ojaji-Jl 4 J^Ja]| i—JJ^jlll J g-l^jJaaJl ojaji-Jl 4 all I iJj«J (jSaJLj 4Cllljaji-Jl jj* 
oLb 4 jLajb Ajjla JjJ (Jail! 4(J-al!l 4 jU t-^aJl lijjlaA^al JLa 4CllljLa^Jl ^ aJaC 4 jljJaJl Jlc 4 J jjjjjb i—JJlS (JlilaVl L^jj jJUla^J L_Jjl£j| i . LlS j 

_j" ^ laJl |0 U-aJl VuiaJI 

3 4 "2-1 J^.?^ 2*-^ f** 'U'j^' 4^ AjS^Li.VI ^Jl i j'j^l J 4_LulLulVI ^J&LLJl jA-lJlja CllLa^a^ Jjliu jll (^ja.VI L_jl£j| jLaol j a > laJJ j 

4 jl^jlil J jjaaLlaJl AJ^oa-kJ 4 all I cW^ J *^J?^ ^ 4 U^_)^' f J^ 4 U^_)^' C5^ ^P^jjl r,.\ 4*QaJl I j/^J^'' ^".1°^ " L^J^"' 4A_liALaJl *_ala_a J^A 

jAC 4(J^jJl A£ja_a 4 jlill lLuU 4 jijlll j^a dlbL^j 4 jljlJl J 2_LuiLuiVI ^-lA ljL«J I 4 jljlJl J 3_Lla_Jlj AJLujJI g^lfl 4 alll pLa^l 4(_$aliJl jl_>^l 

jljSJl al^a.1 4lAj| ^jallj V (lljjull ajj 4 jljSJl J (j^J^ A^LaA I 4 jljlll J O^L^aJl 4 jl Injulll JJ^J 4(jAlaJl JJA t A_ljj J I 4 jl Injulll jj^aJl jLulJ V I 

jl (JJS 4(J^l£lLaJl jLajVI 44_l&|jj| _)i^j| ^■-^•^ 4 U^_)^' L>* ^- a ^- c ' ^J^-*-* 4 U^_)^^ J _J!' ^ *LLaAl 44-JaI aJl X aJa a J jLulJ V I *Ll*-aa-kJ 4*LLuliaJl 

34-2-1 <*&! t "^.! *? U-* ^ C 'J"? a 4 U^_)^' Lff^ ^ J I J (jLaaJl 4Clll j-ulX (jjlH 4 _)^^ L)^^^ tJ ^' 4-LLiia. 4 jj^^aJl *> aa J 4! SJulJ Uj^ 4L r J J-^ 

j!^)xjjI (_p^»-J 4 jljail jj^l J ' "°J t "j^ 4ciiuiij pAaJ IjLJ 4 all I a^l£ P^l *LLaA I 4^cjjHjI ^)JC i^LujVI ^ (jia^j*J Jil dilpljjaVI ^ *° m jJ 4_uJjAa 

. jljlll Jj jjn^uin jJAll tiljjjl 4 jljSJl J JaxJIj Ji-oll 4 jl£^ JS J cjVy ^ 4 u'j^' 



^i, a Jl jllaVlj f l^'VI > jj^ ^ :Jj'VI J^HI 

jjjajjl Ajjaj (jc- A_laJjLj oAiJ \ Juil (Jj^aflil 

j Jail] AJlaJLa dill!! "lLJIjII ( Jj — al l 

JjJajll AjJaJ (jJna.AJ Clll^)a-aiaj| (Ja lU \ ajI Jl (J- gaill 

^Llll Jj pLJl j^a JlilJVI Ajlla.i^^aUJl J^ill 

dlUjAlllj JjjJall (J- gal I^aLuiJI (J- gaill 

Clllja^Lall A^AlaJl dj^bjllll l^-jLuill J-^qII 

jjjjjain CliLajjjj ; j^ull (J- gaill 

jLuijVI jj 3 ^ jj jl Jj ' a |ajujIjJ| (J- gaill 

jjajll Ajjajj JjjaJl (jjLaJl |_>kjUtil (J- gaill 

JjJajll ^.J=^ -^J AJjI^aJl Kj^l LaII jjJlja |j* ,f *- tC^LaJl (Jj-aill 

l"iU al > ga^Jl j aJ a - gall I JJ'"^ AjLaAujj |^mC Jull (J- gaill 

(JjllaJl iLal jjalll iClj^i Lllial ^ l^kldT- lLiIUI (J- gaill 

AjjLaJ] AJjLa OJj^jJa| jjJalll AjJaJ |^)^C «_j| Jl (J- gaill 



jjJajll AjjJaJj L_Lt -~>^ £^_J* f^^-V Ij^JJC- (_)iL<iLaJl (J- ^M 
o-jLJI pljj j><"^ <-J^ JJ-^ 

jjSjI ^ Sj5a j j>«3^ ^ ,iy^ 

J j Iaj] I AjjJaJ I °jjj *_alia_Jl AJCjjJ 4 kmlj] 



L_JjLaJj dlliaOLaj ILL I ^gjj j^JJJ ^JjiajJl aJA jlj 4 JjJajJl ^.J^ TJ-^ L>* <Jj' J* ChSP.BS DSIA/V-Pl tlHjjL JjJj^-^* (j' V 1 ^ j^aJl^a -iilaJ 
SquiIqII 4» jjIJ| AjjJaJ If. ajSj \_g_Jl lilL -t _ 5 -ak~- ilui (_c| '<" f jSJ V 1 - ^-jl -Ljjiajjl jli i4jjJaJj| ijF-^J-* S^ clHjJ^ (j' ^ aJ-La3 t lilL ^-*J .^"" c - 

;Jlj>-d ( _ 5 lc 5-jLa.VI ^j^*j -^a il^-acjj ^jlll 4-pLJl ^Liilallj IlljjjjUI jl uinl Jl IJiL^aVL 4-J1 <-*IL .ls^ '— O^J^ '— ^-^ c^ 



Ijl^J "IaLjJ ~g J& ^jdll iLLLa^Jl 4jS^la.VI £_£-lLlJj Uiaj lj'"J*j (jl "gj'^- L_±a_Jj <& I (jjla. f*A _>^^" IUj.M7~.l ^J^ LH^ l t J ^^ . "?jt-ulJVI jA L«" 
J JaAb J}aJ <^-JA ,"pllJl (Ja.1 (j* P 'j*-^ (J*-^ Jj^' ij'j^ 0° ^jW ^"J'j t4J.>i.rill ^-aJ Jja.j]| J-la. J] ^1 JlS jLuljVI" jl j V I j J. Vl*1» J 
'f ajSj LA^IC. ajJjS 4_La_aA A_1aJLc L_lA l^-aj 44_lCj : Lkjij|j 44_Lkjlij|j '**JJ' ■ , '"'l CM-* ~ ^°J" 'I CllLla. jJ jJ JJ V I (jl <^IL ■ *J.I^"' ^ I* C ^'| OJlA (Jj^-* ' 1 J«i-i 

_3 t~- ^l| OJlA (j-a OjSjl 1 ^"J^T" CLlialLujI ja - p l_^jj| 

Jja 1 j j l ^.n- ^ 4_lJUJ| t"iN< t * Jl *a| ^Aa.) a*j jciJl 4i_iUjyij l^iL^a t a *<^j JUJb jjjjl^ L^aJl (^lll ajjI£J| &ja lUULJl oJa i^jjjjj 

"^Ijj SbaJl" iAJjjjUI <jjJsSfl 

j^i 4p lj- a\\ ^ (Cj^Jl jj%J .fr^Jl L>^ O* t ^ y >-a *i^J 1 CllUjl^JI Jj^ A-iJ*j" Ij^A A_LujLuj| Ajilaia ^ a ^Q a (j-o AjJ^)JaJ ^ (ly.Jjta [jilajl J^i 

i—iUi.VI (jlc JiLiaJl ji ^t iii-ill dlsiJVI 4-kuiljj ^IjJVI <J^>'" 'pljjVl cl-ai *jUS (^Jc -lilLi (_^i]| (^c-jiil jl_jJ»Jl (ji Ija ajJj jjjjb jjlii 

The Origin of Species, "The Origin of Species by Means of Natural Selection ,' %^i lM i> ^i>Ji ^ 2i^LJi 

or the Preservation of Favoured Races in the Struggle for life". 

iaLSLj "tllJl (J^.1 jj« pljjJl" j.n^hn Lo (jlcj^ji i_jLla.VI oJa jl Jj joJlj <j|ji ^ji (jjjjb (_jjL«j jSj .«.UJl <J=>.I q« p Ijj-=!I »Lul l_i£j!| 

A_l^_a^JI I J La.VI (jL^ijlull Qa j£ ajli LI J>i1jll (j-a a J - U^'i^ll | j| w Sf | /j| |j£j^ Uj^. J ^. OjJ^' ' -ibJiaJ a \;- J dimjj i(JjiLuL<Jl ^ La OJJ3 ^ 

^J^lj tj^ >i1 ' 1 VI (j^J ^ ^ *j^jI ^jj^'^ i Li j l^L-u ^j diL ajli til ja jLuiJVL 4_^_uaIl\JI 'oj^)5]| (jj^i Li idiajJI ^cij ^j .^jLJI pL^Jl (J£ ^ L^l^^a Jjla 11 j 
LLji ^ ^1 jjjUll ^Ijji (j^. ojja jJi ...ijjjjjVI jlj^VI i>> ^^la. Ljiaj jiSVl jlj^Vl VI ii!LJA ,j1jj V 2 ^ 1T1II ^j iLcLuij'I ji&i -u!) cliLul£ll 

(1)"jJ ,ij1 l ^ iVI UlljiLiil jL^ui qaj jjjjl ij^ 

;i-ic.i -~yi j»_jjL«Ji ,_^lc ^jjj ^'"ii i_ ijia jjjjjU jjU'ii ijjiij ciLaii 1 jjS Lalita Vidyarthi ijAjLp^ llJv ^j^%!i Li=>.j1jjjjjjvi <-alLt j . nVij 

J3 j^iJl jl I j '»*■-■ I (jjJll 'j- ojlII iil]j ^ iji-l -wVI »jLJl *LJc (Jj3 j» IjLi. Lu=.jj p-l.^i!>lj (.UJL ^ ■ -J All (jjjjb ijjJiJ) "Cujiij claV J^l 

^■■J L ^'^'1 '" w y ^ t J>''ir. »_ulLul j^J^Jl j-* (^Llil I 'a- ^'^ll (Jjla Jj _^CJjVI C>?-_>jl ajLja^. ^ 1-^.jl (Jl CllL^ij jjWill j^ ^ C j'n^ CllLjluLa ljQ°^ 

(2).4-J_>*^l «-Laio j-i (^ aiajul A_uioVI (_^-J ^JjJia AAlia. 



SjuiMj <U^LaJl ljjjIU AjjIaJ IcWJj' J ?^\ J J 

Jj=. Jiia iijljj^ cU=s ^JJi Thomas Malthus s r i -^'-° v'-'J-' i^'-^-j^' L? j L^jaVi ^ls ^ ^ j^jJi ij& ^ jjjjb ^l j^^a Jlaj jSI 

•ajLj ijjij js - ^Lij ijSj j] - jjui ji£^ ji VJ 2ia j5s d^ .An Essay on the Principle of Population j^-Ji i^» 

|^J Laa jj 4 jLk-al^Lj j _l_SI^)aVIj tiHAc-l 7- Jlj 4L_ij^pJI (JL* cIjjIj^jI ^^a jlA^Jl j^c ' r - ' " \j qj > a j^^l a_lujLujVI Clil^)jj-Jl jl (_£lj ^a*j .<jij_)-uj 

_"2-aj|^j| L-l^pJl" (e-i*^, pUJl ^-J- <al j .^i.VI §p*-^l ^4*^. (^ L_lLij| gU»J ^J-aJ jl AJ V jl^ 4 (^-^- JJ I ^3^^ 

lULLa Jj .A_Luj11jI jl£aVI O^A ji. Oj.>-A.l| -A^j '^ 'U^JJJ^' L>* U ^ ^Iflajl j"*^ JjIj .L«_uj|j VjJ3 L-Jj^lLa pljl CliaV 4^kJlC *_ujUl]| j_)iul (^J 

I jK mJl (Jj^. L_Jjj]La pljV _>J^C- Aj-jUDI j_)i"l J Ljjjjl IfrjJa&l ^^^1 A_LaA^U JOl ^_fl-k-ajj| Jjj 4 " JJJ jLiiJ Aj^ulJl A_Lai*Jl O^i^VI" 

al t-jVj 4^,-j^- ** Liij^Jl "H_ijI£jjiJ| lu^-kjlJl" 4_kIiaLLJ 4l_jjjjl pL^JI «j^ j)a IlaSL^JI diLailaJl -r-^ - lacl » alia I 4^Jic *_ujO| j^Jl j>« UjVI i q-^-'^I ^ 
4 IjJ ,3 .Jaal iJl ClibUJl Jc ~^*-^ £n jl i . i->.j t^il l^iJl j pljlaJl A^Lk-^jj jj^ V-jj" >ljiail j^ CliUajJl (J-ia-a '^Lj^ ^^j '4-ij^-a J^l \:°'^ cif^ 

L_l^)9 L]l_)3 (j-J^ jl L t '^J tt *°.IJ ^ t^J . jj'"'^ m OJjC (e-lc- » 7- Liljj 4(JjLlJl ^ L_jLjJ| J)a 1^,3-* J'** t "- Jj tLiJl-lij ^ p jljjiJl ^jj- laj jl UJc L_La_J 

(3).' .. tj J l-J^Aj "^j^- - gaJl ^lC. C1iL*11LulJ| jUajluil t Qj.>-.A.1| 4j*.j If » a mjj 40^£I^)J| t^]^)Jl 

0jlj^)j| jjljJJ i — SjJ-J ** L >-"- ^'1 ^J 4pLSJl (J^.1 J)a p lj- >-M jjj"^,! jy^l L ^Jjl L>*J -T-l °* - lajl j>* g r '^- "I f^V. *— ^JJ-J 4A_LuAlj| 4_ujI_LuiJ| O^J ^-a-UJj 

aJ ^ d "^ - .a aUaJ » - la j ^a_J tdJij 4^kjlC «_ujUlJl j_)J"l U^-^ ^ JJJ C^ ^J*^ ' "pljSflJl llg lajJal" 4_ujLluJ liajj aJ J3j _ jlAxJl J^C ^ IlxJ^ulJl 

(J-aaJl L-ljJ&l I> a-UJ ~ ^ La L_iVVI ^J-a (c-j] (_^-jl La-a 4ajaiJl ~-^-^ LaJ ^jJl ^ CllLcLuJ lIllU (Ja*J| 'f I^»_ujUlj|j 4_laUj| j^uJ J (Jlila V I jW^-j * J?~J A J 



.oULa-Jlj 4-illa a\ Ja lj'"J«J jl jj^ ..J. 1 U^.^-* ij '^.J^ J L r J J-^- a ^_J 4-uUa (_£^"l i".>laJl (Jaj j)^ p lj L —M" L_ JaJ .}£] / JJ A J 'I 

.(illj pllJl 4-ij^- j^a I j *--»*"•'> ^j^| fcL-iaVlj <_£j^l jl l^Uj 'W^-^W ^*..J^ J° °^ A P'.> L-a ^ *J^ LHjj' J lSA 3 4 j^VI o^-J ^jjIHJ Ij^j 

Qja 4\±uA\ i^j|^il«_a JUJ Jj L_jLiJl Lcl £ (_£ja.l 3 .la.1 * j>aj .4iLDlj OJJ^aJl 4_*_lllaJl j^ljS Aa.1 jl£ pllJl p Ijj^a ■» "■ J La jl (c^-^ it^iJjl JJC- "^ ' ^ J 
."plSJl (Jaj (j-a plj^aJl" OjjjlS ^Lal lilLc j£_kJJ (jl j£-aJ jll AJS^A V I fj£Jl M»^ i_a\flull ^9 aJ j^aj i^jLsJl jl^jj j!)*A 

,^-LtSia.jHj ojuiqll Jl jIJVI Cli*ij Jll 5ij| jJl jl£sVI &^A jl lSujV A aaSj UaALj I *u* jjj nn 11 (jjall J ajjaJiJI di*ij JiS} 

<LStfil : "<_AiJI 6j^" ^1 cr 1 ^' u 

jjj'"* '1 jjill J pLa-lil (j-a _jaJ J aJbtll L **'*jMj ' " I J J aJ "Lla j' 13 V LuiLuil lllK ■**< ^39 tjik *_uOl jjiul J ** J J - >-*» ll Ajijjj|jj| CllJlC. LalLa 

Adolf Jj^jjj -yj^'j J^ ^-iljji 1 j K *i ^jlll iijjiij]| oi^J ^jjIJI jl J) .5_i_jVjJl djUa.j]jjjj'VI (ji bja LLjjb IjjjLj h-.^U jl jS^jj 

jh *uji jj (> £ij-Ji"j <"ji3iJi EJ ij3ii"j <" <i ^HiJi puavi" Ji. ijai lJjl^j ^Hitler and Alfred Rosenberg' 
(^us) Mein Kampf H *jUs ^ jj& jiti l^j .pjyvi J^J m 1 ^ c^ cjIjJi c^ijjk. jjtn ^i jssVi ^ j i'^u^Vi 

I' -J la VI jjj p lj> aj| ^JC I Qj- aa II <^.J ^Jc I '' !Aa J ^3j _^lL^s^U J- »aij| I \U j-ij plljJI (J^.1 j-a j^jjjjI^JI p I J - oj| oj£a j* ojl£al ( _^.jlml 
(4)."^'^ ** *.!.^ °J-J^' ' J l ia.^U -V.- 1 ?- U ' l1 ' ' ^ (ffjj -iJlulJj il^J U,: " V ^ aiaJLJ a_uJJJ fi-^J-^a. A_iail AjJ^lal^)Xaj j^i '^jl (Jj ^CJJ Ul]| (Jj QJ L_S^uJ 

«ijj ja. jAj ... ^j'vi gu=ji 4-uiJi 2-^=^4 ts^-Vi gci=ji" ji jIj* jki 1 9331 ? ic Nuremberg jj^jj^ mJpJ -^^Ji p_l«i?.vi ^j 

."dlljJ^J JjUll J^jVI (jaJl ojLutl jiaJj ^.Jit-ill ^i 

ajjjjjUi jjii Hickman j'-^* cjj^' ' '"°- ^1 .cJW-Ji ij* ^ jhj^Ji j^-jj^i ^» « Ljjj^ Wj% ^,^~> SjjjjjULj jujuii jii jj 

icP'VI J=^l (Jc jii* Jc 

4J 4 imijLj iLa^j I " 1 j| S p lj- »aj| OJ^a) jl ^£jj-aJI j-a jli 4L_ijoVlj (J^^VI A_LuiaIJI &C. I " ! jl S Ljlj .-A_J lj>''lUj JjiaJjl J I a I Lllj LlaJ^a (^)JjA) jl£ J^J 

sjljj i^L^bu piiiij ip_ij^Ji jc js^i ^j!i <iiii 2L^.Lkj i^jj^i ji£aVi o- |jjo C-^-^ l^ '(<^ => - liS ) Mein Kampf "^^ ... (j'v 

4A_Lull_LulJlj A_J3^)aJI d]1 &1 a3 H j-a -lj-i*jl '"^ '^J-'< jSa . jja j* S ^ J ' a <J ^ LUJ aJ ' flJC ^J] aJUlJI ^a. ^ 4 jl£aVI S^J J^ la (CJlJI 4 ^)]jA I r lluiJ J5J 
.(CjUJI j^)*Jlj Clll^J j^lil 4A_1JQ]| A-LaJLxJI I . ^J^ 1J LlaJ - ^5l±a ^-^ m jjj a 55 ^^J .^.J ' (J °'' f " V ^ Clllj£_uUt-a ^ *LllA J Oj > B3 ^Jj 4 Jj^_lJI <L^sLa.j 

.JlsJl ^JJ^' ^ oLulLa ^)j£l JO <JjiuLa]| j^A "pllj]| (J^.1 j-i C- I j , ^H j" 4_ljLa]| A_lLjjl^]| OJ^a]| jj 

jl*ilAAj| ^j^)ajI jlj j^i jjjo jj lujI jl£ LaJliaJj .^uuVI ^-1 la H jjJOjjullI Jt luj 4 A-loLala. V I ^JUjJ^ j* j-^.^' ^"^ la ll jjjulliJI (Jla J jl^. (^i 

. j!jj' j ^.J^J j=- 

4a_ioj : lu]i L^ijj-iEngelS' j^? 'jj IVIarx ^j^-* ij^ -^ ." jh*^i" jj^* ^' j- ^j a-iojj.^Ij a_iLjjIJi ju ajl^uji ai* ryj^' -^y^j 

jla jjj gc£jLa jlJ ^-l^a. j^lil Cll^Lull^aJI i"w ! Ujl ^3j .4? jj| (CJlJI "^ la H (C^LaJI" L-Jjl > ilVLj l^ lj|j 40JjAa^i J^a_aJ jjjjI^J p l^ajV I U' al ' - ll J^ 

Xhe ■i'j.il-ill J^?Jl (jl-i'ull <jIjS ^j ."^j-uUl jyjlj!l (^i A-iojj.'ill t_iL^i (^^ igj'ivi" jJjjb AjjtJ ji ,^1^ l^Ij^I (^ La^iLaJ'l 

cU—aJi c^ ^o^i c?3 ^.l^i ? j% ji jjUj 4 jjjjb (^ic c ^ji jiajj jjti 4 jijjb jj5b c^j- <jjS ^yiDialectics of Nature' 
The Part Played by Labour in the ' "ji^v 1 J! ^ i> J^ 1 ^ J^i -^ ^ jj^i" : j^ J-n ^i 

Transition from Ape to Man'. 
(^■""jj^'jLenin' j^jPlekhanov i-ijjbkjj jii.i &> 4 jkjjj ^SjL. Lr kk jc ijju ^jii ^jji jj^jj^i ^i jSj 
a_lui£jLJi _>fi*j 4a_lujjj]i a_ioj : lu]i @->-*j* -^ (_^jJi 4L_ijjLa_iL ji^j . jjjjiJ jjiaiii aj_>^ ,*-a (_£^i t^otaNn' j^-^jTretSKy ' 

(6) . ' '* JT^ -''^V 1 fj^l L5* ^Wjj'" 1 ^ llulaj" 

(yy'-A-La^lj ^.:j L «ajul O^LaJI (jLa^a ^ ^jJAaJl ^JalaiJ J- »aj ( _ic I jjjjb ' a\ ulSI AuTaj" I^^-uJJjJJ (3-3j 

4<jl lu] j^i \ h aj a jl£ jjlllm jl AAJia. j^a.jJaAj| Jia.V 4(jLLa]| (JJJ i u (J*i .A-10jj>'nl Jj|j£]| J;^ luj j^i I > JJJ J Ijj^ "(^JJjjWI a-lLtjil" 4-l*J J3j 

(8). jjjjb ' ; uS L_Lli llj lAa±a ?t±i a] 4_j£Jj 
j£i ,_^lc i>jii Jj'ij. ^11 AjSljijVI" jl ta.lji^i jlci jSa 41 SLa ljVI jyXa JlSj jj. aJl ^ ^jCjj *lll -<-ll jLuli .lii ^JJlMaO' jbJ iiuljlb Lai 

(9)."jj^l ^.j^Jj jijjb 

jta jc AjijjjiJi jjit; jj^ jAi Jj^Uj ^ James Reeve Pusey ^u ^u ^-^ <^^. jjiiju t^u ^ j-j> ^ju. jSj 
(1 0) China and Charles Darwin. uujb jijUSj j^i ji^ j-n ^i c^^vi <jl^ ^ ^ij 4im^ji ^j^ij 

Lxaic l^iuj ^-iilj tdjl-9 al - >-^M ttLIJ ^^ *LiaJI t"4 'M<1| jj] Aj^i^lJl ^^^^j JJ .*Lic.j : Lkij|j pLajjVlj p^^Iil <jj&j q±i -■• *aiJJ V ^-IxjIj l^jUa tj . >-.*!-^l jj 

plajjVlj P^kilJl AjjlaJ ^-^P* tL ^^ t -,' e "- ^J^^-J ."SJ-^jj'-^' U^J '^J^^^j **..?" J \.^ '^F-J^*^^ U^ ** V' a ** .^ J -^J-^* t( . \ U ^ ^-^J .-^LiJ^U LajC^a 
^ LlujLujI Lj^J U^* (^' "J- 1 ?^' (jj-iull" 't>jfi>S -V.JP'j ("p-^Jl L>?-l L>* P'^)*-^'" L^J^-' '^jW Jj) P'_>^' CJ'^ 1 ^, 1 U^-*-* ^»JjJ->^ J Jjiallil Q\ 

ij£_kldj a^_aj (jl ,SVn^ Llj^-aJ i"(Jjai] 5JI" - jjj^iaJl jjlil U^j^ 3 ^~^ Jj^* 120 j^ LP* l^^I - "J- 1 ?^' P'3^" (jj^J^-^ |*J4-^' ^^Jf^-' '^]j 

.L1j£j£j aajjjjI^I L^jSaJl L3 j\\ AjjlAil --^^ d^aal 

CllJAi. ^aa iiiiJJl ^-*J . jjj"" '1 jj^jl J L^_>^' w - *^ ^J^J^ '"^^ ^ (J^ L_4J»j| '"^,!?J J,l\^ L>* -V.-^ L-uit_uil *Llijjjl^j| Jfl*J t jVI (Ja Lbjj LaS 
*LLujLujVI OJ^ail (JIaJJj .>JL«J| J ajiJllLaJl C-ljVI j)-a iJ-iC' J _P*J^. Cj' U^M "W^-^*"j t '^.:°''^ ^-H^" ^"'b^JjJ V*^ ^* L5^l ^ ^ - ^V^ J 4*L1JJjjIaJ| 

_"Lla l^-^ JJ^I *-^jl ^J^-*" J LHJJ^-*^ && U '^ J f»*^' fr 'jJ 

jl CliLiuilailj pljVlj Clil^ils_Jl o-iA JlLt-aJ j^Jj .f^^l I^a J 4_allL* Cliliuiiaj tpljlj tClil^ils-a liJUA ;a_JLjJ| a^jjUIj (jf" 1 La _>uiaj jl Lij£-ajj 

; jjjajja L^-^^-Lj ^*-^' ?& iJaJU Jj IjjiaJJ 

.^^>kIdJ ^^ J^^ 1 ^Ia^JLujLj 4^Jt-a Ijlj^- lj-«^% j' 'j^jL^Jj t^^'l-a jjjSij V j^l clyj^-^' ^J^J 'j^J-^t. Cj' f ^g '^■"J 

. jlj;laJl (Jl* Ijaj.^J jl 4,_5ja.l OjLiC- Jj i^Aj-La^J (J^Li. j)-a i^-uliJV ^J^ 'j^J^. jl 'j^J^LS 'lHJ^^' ^J^ 5 -* 'jj^t. Cj' f ^g '^■"J 



.2_i]lliJl aJLjUI (jo j^j*j VI jA La l-jIajVI ajIo ^^ l$'^ y* J^ u! 

C^-^J (jj^ Sr 1 ^ lj? AjJJjjIjJl LftAi ^-J* j^^l ' 'I J jl a ^ I Mjj^ -4 Q- >-jJ jLulJVI" £j^ jl <-^J-^ j' ^ J "^ aj t jjx^ *^1| JJJA JJJ L_fil>Ha.VI S-JJ-^ LaJJCj 

(Jc 4_ia j' ^;VI &jA £_£jLjUj 4_iijjj|jj| jc ilm-a^u j£ p IjjJl (_3jj1=> J^^ cs-^' CliLc-LaaJlj jljaVI jj^V. *^ LW 3 A 'l L>*J . L - *La. (_P-^ '^^P'^-* fa 1 * ljt 
Ija 3^»^>j jUV-VI J) dAcl aaJl tilljj jIjsVI pVjA ^ijj La jl .4jjjjjI.J| J) ^Smlill <jujLujI jjIuij ^Ij £_a J^VI ajI^-j J <5^* U-^j .lP^V' 

jLuijVI"j '"*6j3 '-r J _)^l"j L "j.l* ' I t^La_uiJl jJJjj ajJJ^Jl A^a_uiJl"j 4",_£jSl>U pULJl iaJbtll IjA J" IcJ^ 1 ^V.Jjl-^1 is 4-&jl£j| Cl]|jL»_iij| jA (_£ljjl 

_4_c.jli diljL«_kj jA tilpJ (glAii-u La cPj L * .lUjjl I j*j1uiI ."L_jjaJI (2>aj a i5jj 

4^!)Lujyi 4 JUJI J l^jliJl aJa*-a l^-J j-*jJ (_5^l I^J^jII AJjl ft nil I lIiLJLJI jl L*l]j . "p Ijjll" Xiulls 4j| Jf^* j) l^JJJjjIjJl Lj^jult-ill li) 4AalJI J J 

Ajmoll a^_iJaJJ*Jj pLjJjVl U^ L_fljL*Jj 4aJL»Jl J i. 'oil**! I j -OLulJl Jj^dJ J Ig "j^T- C-J->UJI llAjLpjl 1 ■ 1C. JJj / *o*»l| L_fljl*J 4_pj£_Ll|j 44_la_LuLaJl j 

«_aj . JLLLJjC-J^ ^£-J Cjf"**!^ -J^ - dMj^ LaAj 4 jLuU^U j-fljUj 4_]La_lui illl LgJ»_Jaj ^jdll AJiOLa-VI £_£jLlaJl t *<n»l|j p- | jj]| L3j£a L*lfljjjj .LjJJJJtJjIj 

.LlAJJ jl i . La.J jl*U.j^ , >-.j 4(jLij^J-aj 4 jLll*_ula (jljJ^S La^JI ' f *- LaA J_jj-^aJj ^_ii*j|j p l_^jj| ^-Ij *LiJJjjIaJ| J^'*'*' 4lilJJl 

l^unJ L_lLij| S-VjA (jl j-a J^ljJ jl l£1&sJ <JJij£j\\j lA\-*u*A\j 4i!iLujVI J^-*Jj ftjA^-* ^^ ^^* jj VLaC-l L-jUjI ^UlJ L_l£jjl IJ] 4L_l±mj| I^Jj 

lij ( _ 5 ^J . jjJSjia. j^J^ 'j^ f^-^J 'lH-^' OfrUc- dlaJ jjJfLkj a^i _ jjJC.Lala.1 jj^jjlj 2-Slj^l <jJ aA (Jj . J J^J j' 4 jjj^j> t 1.a jl 4 j : LaiuLaJ 

4jjjU| a\g_i jjA^juljj 4 jjJI Lg-Jc (_^-ij (^l <jtAJl ajljiJl o^a jjAjjj a^Jl tiiii . jjUVu^j jj-iii frhcl asIj^I ^ ^i 4 jj^l jj^a^j a^Jl IjcjI 

.i_iUil jj^ ^ji jy-JI '^j^^^ 3 

^jS 4_AC JJJ-'^I aJJ ^ciJl 4 jLiJVI ^jS j-a^J Lajjj tAjjLajulil lHjLJLjJI j-a (Cl ^ j^** V ^ \^J^ S" 3 -^ L^^"' 4 J ^ A J^' Jj^ 1 Lj' Z' ' ^J 4L_llulJl I^Jj 

_"AjpLaJl"j "A_1JJjjIaJ|" lU^La. j-a |JA I * J ■ -><~- 

Aj| JJJ^J 1 IjAjI j-a ^- J - <aJ 4L_l±LiJl l-^-Jj .^-HaLa 4_uJjLa-a -Oj^jLaJ jl ~g *'J > a^j JjIluJJ J3 jj^Jl >^L j j^ J - <aJJ a^Jj jjjjij jj^jl L_jLlj| ^UlJ jj 

_L_J^iaj| J At^a,a ^ a^iLuJ V I A&^J ^SjjJa (J- Ia3l (J_LaJJj .L_lUjl pVjA CllUaL^J (J^A j-a jj^il I^A JC Sj£a 

(jjll ajj.^H JO LaLaJ i, flljAa - ^XJ^\ - jljSll ^ Jjljll A_ja!iLi.VI ^jU-all ^^J^ j' LaS S^JJ^ll jlj^l (^ a^Lil^J ^J^LJl J^>^ftl| (JiaJJj 

t^t-aLkjullj 4gciljlj 4_l^_Joli]|j ix • laljUllj t3 aa jMj t^lLjulj ti . La H j 4 ^^A V I aJA^-ia ' r - (jjT^Sjl j£j'jJ jj _ JLLlJ^)ij| gmJ jLaJI ^ 4_AC dlJj^J 

j$k 4 lij / aJaijIj 4AJLlllj 4^C_aLun]|j 4(JS*J| ^ a.La Jj tL_ip£jJl (j-a aJI-C- <^.jAJ jj^^J 4_l3^La.VI aJL*jj| OA^J La3j Laa SJ3LJ (_$Jjl alm-Jl jl LaS 4a^LulJlj 

.al-LaJl 4-a^ J J L_lLuLa.Vlj 4a^Lulllj 4a|jli.Vlj 4 L-LaJLj <Jj^- j-a AaJ 

|JA ^ pj-Jl Aja!)lj (jl ^A-V. (_^^' ^^Jlj t^al lujIIj i<aiu]|j 44-a^.j]] L^jj-J L^L ^j; jlja^ Aja!)LkVI ^Jl-»^l cJj^ Jj l — iL^I cJ^ ^' J°-V. ^j 

I'ijSJl ojjjji jj« 208 4j.VI J j-»VI Ija <&l JjJl j5j .Jul 

^JSfl puj AUl 

4aJ j-a j .pLa^Jl Ailljjj 4(JlLaJlj 44_lj|jA«Jlj 4 A_LkIi^.jJl j 4 jLl*-a*Jlj 4(Jjxjlflj|j 4 Jfl^Jl JC ^-^J S& ■_>""' ' . ^tMJ (J' ij^-^^ ' LS"^-*^J ^ ^ a-im jill J-al jSj 
4_J1 r*J L ^Jj ^1 jic-' ^J-° Ij-AjI ^3j 4o!ilcl OJj^AaJl AjVI ^ (JjUj 4 jl a-im (JlS LaS 4 jl ^LuLlI CllljlaA jj*JJJ ill I J-al j J - """*,; (_5^jl tJ '''jl jli 

I jjjjl i^y^ ^* CJ^^ Lr '■p J- ^aj-aJl I^J Ai^alLaJl oAjJaJI lHjLjVI JLU j^J ~J"- a L_ JLS j-a 

djj^-u) {.j^i f j^-u mX$ ^illl m^ >4P J' Mj^^ cj^ uJ V ifi \.'j J^jd lj> ^ ^* j^i l- 4 jj*^jj ^^j- 4 ^ u* 4 ^' ■ 1 4 £ ' j j ' ^ *.: cH^I-i/ 

.(25 :&J\ 
{. jjAuiaJl LiaJ U idil jl uljUl <ji Jlluiil jJ2 Uj 2!j2] illl jlAI US juillj Ujlll ja '■"^^ gJ3 Uj SjiOl j&! AiSl 2!12T Cui j^lj} 

.(77 :g^A]l »j>-) 

.JUiVI oJA Ji. jjAj'jj (_gj]| tSljljl ,_^!>Luiyi jjJl jbij iLJJaJlj l_iUjVI liSii (^a L»j ajJ^JI JUiVI J^ljJl (jii j=- ^il u*J Jaa 'Ua lSJ^ '-^j 

.J''— *' ■'l-^ ;j JUJl Jj J a^Jl I °,:''~: aliilnUi 

jjjxiil AjjAj ^aLuuil jC. jilJj a^UuVI 
^Laj j^i jj^qMl jo L5 la. Jj ti"ijTi jjj djl g j .Ti\Lj Ai.Vlj ipljIiaVlj ti— iIjjI jjj p-ljlilj JJj^l jo (_^-J -^3 ,j£a]|j aLiraJl Ajj^. ^^ojj jj-^ ^^LuiVI 

,ji.l jLuuj Jo oj£a Ajj ^Jja jo til]j£ ^^j Jj ti _LiiLai L_aj*j|j ^jLajVI jo al^LuiVI AJJ ^j 
Sjj^u) {.^^ fct*- u ' 4-^1 j ^ - 1 — '»*! V /J^j^l 5jj*iLi tiLujluil iai aIILj jjjjj Cjjc.LkJL jALi j^a ^*J| jj ii^ll jjjj Ji jjiJl (ji »lj^l V} 

.(256 :ijyi 
.(22-21 :A-i*itill Sjj^) f.jhj"-*; ~flj^- ciukl .jS^a ciul Uj] jiiS} 

. J^. JJalJbj O^ljL VjJi« jLajVI jj^J jl ^JjJ^ll j-a jV OjA ja.j al^LuiVI ^J_J - i *- a _J^ jA AlluJjLa-a jl JJJ (jLjjC-l ( _ 5 1^ S^^ L?' jW^j (j] 
.l!jj| jL^VI Jj jj'l-> \\ V ^ J^Jj 4 jlj^ll Lab] a^ ale ^1 Aj3->Li. V I (»JLlL1| Jc 4_kaU_Jl Jo ^ca_Jl a^ > >>■* J Ij'l^J jl JLLalm-aU Jj^ t^jlnJLjj 

_4J AJj^J OJ^ aJ ~>Q*^; jJ-iil 2_uJjLa-a '^- ^jSil t " , ^*^"U jl j^-a-ail JlL j^3 4(jLa. Aj| '^-j 
'f (>J% (CJJl «_ala_aj| jl f"LjJaljj| (j-a _ jjjLSil OjSj jj^il 2_uJjLa-a ' r - L_lUjl jl J^-j AJ9 aJJ LaiLc 4^>U^ 4< aJa aU LaLaJ LuJ^Ll-a L^-JjaJ (JjAJj LjCJ 

i_jUil j;t-j LaLkj liiLiA jl jla -t5 JL*jj 4 Jl a j ■ ■■ *ui jj^a-j-a Ll£ IJj Vj 4-»ja ajI L«^J ^cJ ojUsJIj jLajVI jV alXujVI ^-* LaLaJ »SIjjj ^ Jj^jJl IJA Jia 

4 Jj-aj ^aJl AJJ^-J L^-lS ft-a^jJJ AJJJ -^J^J jA JJ-JI J=^ ^^ 7- j j-a (JjJiaJl j^Jj .^UajJl (j-a I jja !l ,*i|jU (_JjJl L_lUj| ^jV^V 40jL*Jlj jLajVI ^ 

_i)!ll L^aj (JJJJ jj^il lfrJ3 L_ljLaJj 

fbjj^l Jjfl AJll fjA. Jli 



.4-j£jjl Lka> jj-i (jLulJ) (JjS (jA U kaJl ^JaC-l (_£Aa.j jli t^JjSJl (jljSlI ^ Jjj \ «UA^ 

(32 :3AjUJ! Sj^uj) {. jjlijl^ ufljVl (J SUj 'Jau f^la IjjjS 

.(68 :cM>^ $j>*) {.CjIjI jL ^j &L <>j jjjjj Uj jaJl \1\ j a11\ ^ ^1 ^ilil cu^t ^J j*1 ^1 ^ fr» 'CxPM U b^j} 

(_pl*J *iillaa -la.lj gpa-^ U*** 1 j' ^ U^ -^J .■^■ iLj 4-^-^ 4-1JJ jj J fr Wu^' U^l Uj .! U* ' J^ ^ -^J** -^ L US^^ ' ^ Ud***^ LS* L£_J^ ^-*^J 

AjjUjI l_l^jj .^IjjjVI L_iLiJl l_sVI u**** (jc- liliALJ tl.ia.lj \ • -~>^ ■**< "^ {G-^jJ jp ^ ^J-^- cJ>*** .« g"^ *"" <-£ U^ 4 r^* U"°J -UJ* "T - ^ t j\_1j^ (Jj9 L^jj ■**< ^ 

._>*-Vl ^jJl <j3 <uil aLal a^j\i j i^a*il jjii!q*i jJjSj (3* 4-03-^ 1-^1 lj»ji->'utn (jl JLJl IJA ^ji i a\ k^alllj (JJjlII j^a UJ-^H f**^' (jj-^*j LH-^' (j' iS^l ^* 

^jdll jlll Jj-la. al^Ja.V J la H j^a yj£& ^J^*" jj"*^ J*'.l" t ^J-J' -i*-J -AJJ 1 a,Lal i^JLacV ^JJ '"*'** j J a ^ J > d a^Jl jjS^)*J jjAJil j.!* "J ^ J^ j]"" 1 '^J 

4a^j]1j AlLUL (2j^j-^I j-aLi ^1 

;*ua^Li.VI aIulJI ££jLaJ jung* ajVI oJA J Jjj jaJ* 
.(1 8-1 7 I^y* *Jj^) {.^-*- 4 i 4 ^* ujl^Laj idiiji .*La^ja1Li IjI^Ijjj jlLaJb IjI^Ijjj Ij^ali (jjill (]>4 ^jl^ aj} 

(_*£* alj3a.VI j^ l^Jj ii^^LuiVI <la <*^j*y c^^*l '/^'1; * LaaJl (j-a 4-ij**% i^JjSJl u^J^' ^ ^j'J' *^-*^U^' Aja!)Li.VI ftJLauIl ( _ 5 lo 1 >Vn ^jJl Juull jj 

(JJ-a (j-a ** jj^Jl 1 " ]| ■» aJa Jl (jl ^ liLj Vj .AAliUJl >J»jj J** J*" I U** U^% ^- a - a tL **' ''"^ (_$l ** ^7" tj A > *' f *- 1 - ^3 j'l J '"-'^ 4_jj _dll_l]La^Jl j ^j>aJ I J^%J **»J^3 
jA La (jji* j^^l ^-"^^J ^JJ lj 'U^^^J 'U-^^J 40-il«-ulj|j 4*La^Jl jj-a Aj^aJj i^—a^jl Aja^L^.1 ^jliaj SLajSj J*Sl OjLiJa^J a > HJJ > H 4j|^)aVI *-Vj* 

.=>j-Jl LlaJLc. j-3 O Jj-aljt-a a_a V I _J^^ i^* 1 ^ 9^- 9-° 

jixJlj ^aLuuAj iUil J-4J -lii 

. ^^^-a^^LuiV I (JJ-^J A_LujLujVI ^^LlJl Aa.1 (Jli-aJ L^-^l ^C-aLuLlJlj jfl*Jl =-J^ia U^ i"jaaJl li." (Jj^* C5^' i^l^cVI **>J_o>il (j-a *] 99 *^jVl U^«-*" 

3 Jt~l aJ^.VI a^jLla ^ 2_lj|jSj| Aja^AVI ajJljtjJl (_j-a ~g Jl l^J-Jl IJA j^aluLJl fC-uJJ t JjS 7*J L ^jj iS^P (j' ^ **^ A J 4 (^^-ui V I ^cjjllll (-Jj J^"^ La^j»i 

IjaAj) Jaa iAali^Jlj *Lsl1J|j (JJ^AJ *L1uiIJLj Lai A a al mlaj Oja 4JJJ IjLk^jlj ** a^a ^M CllLuJjLa-Jl fg-lC- JjaIulJI - ^a3 (a^a 13J (J^l^a (_j-a *Lia.^a (JS ^^^ia 

ipl^pilj 4<i^)*-Jl Clll^La iALLc^)J laCl La-a 4a,!iLulj|j Aj^pJl Q* ja. ^ -^J L * '' m Cllaj* lj'"J«J (jl LaLaJ gUtJl ~^ - ^^ J A-a jji lajl iLLa L-lLV 

{ _ ff lo l^al aJ jl i^iljLVI ^-LaljlJlj aj^*l A_ljLaJsJl ^JjjIaljfa^J Clla.L3l j^jll L_lLluJ V I aA I -iaj jji t^AJjUl ^ciLj .A^J*! (jg-1 ala.VI J^J^Jlj 

j^j^t-a JjaIulJI jl£ 4 UJU** o-i*ij .a^iLujVI La^J pLa. jlMil a^-aJlj ^c-aLuiIDl 1 ^ g a jj jl£ ^jlll aJjLuul oLiaJl **JJjJa ^jj (J-LaJJ jjU** a^aJ 1 ^ ''**.' 

CllLLajiJl J^alla X ala Jl IJA (J^.b Aj3^)«j| CllLc^aa_Jl (JS i " L> l! jl a J3j ~^ a_a jjj L_lLiIl (J-lcl IjJl^ J J - *a*Jl (j-a J- ^aC (j£ ^J t ~^ aa I J** J a^a_aLuUJ 

_3 L^aLaJl 1 ^****JU*- , J L^jUUc- 4_uJjLa-aj tl^jlillj (JJa ^ ^' J"^ '' ** ' '"'J** U^ L ********* J tj-liuJl _)-a ' r - L^jaHc-l j^^l L^jLjLjJ 

^JJaJlj a^LuJl iA_lJ OAa.j j^i^LuJ 4Jli taJJ^Jl jl^jlil ^jS <J iill ^al (Ciil ja-iil ' r - AlluJjLa-a lH-LaJ IJ] t JjlJjulJI ^C-aLuLlJ L_iLaJl JaAJjl jli 4«j|jJl ^J 

:*<-JLill AjVI (ji ^aLul'l (j^ ljUJI li-'ill Ija Jl ^jjSII jljSlI j^4ij .<i^L ^JLJl 
.(34 ;Ciiuaa 3jJ^>) {.^j^ ^Ij <jl£ SjlJC- Ajjjj dllli ^Jll jjli j— u^j ^ ^jiSb ^SJl *u!L*J| Uj ^ 1 ua 3j ^jIujj Uj} 



jl Li! PtjJaJJ SaJ (j-oj .(JJaJlj ojLsljjJIj a,!iLuljlj JLJl ^ -^J*^* .".. *** c^A **.IJ *\ ^^-^Vl 1 g a a^J ^^1 AJS^La-VI aUiLtdJl jl (Jjf^ *-* U^ (j-° 



A^jliJl 



U! 



^ i^-l^a t-jUV ^tiJ j^i SjbjjSJl (jljSll tia!>LkVI jJLiLjII jjc jaJl (_JS n >j» j "^^^LuiVI 4-iL*jVI" f-^\-> j>jJl LLJLc (^a i*i w* ^jll ti= 



?c i jaj 1 



.SjLtoJl tjaXkVl ^XjVI (JUj Jl l_jU]| jLijj ^ i^VI jll^ 
<jjl£ (j« jJbJl jlijj a£XL (j« jS^j (_jj]| ^!>UJl L»A <Jj ijjjjjUjVlj l_iUjVI AjaXkVI jlj^ll f^^'j u-^-^V' llW^' -*iJi ^ 'lSJ^-' °jW° cs^J 

1874, '.A L. Burt Co ^j^ J! -4] ^j^ ^jji^ <^i ^.^kiiThe Descent of Marr u^V 1 ^^ 'lhjj' j JjL^.1 

178. ^aj^i^, 

t ujja iji^jJiRacism, Science, and Pseudo-Science' ^iji ^b ^ij ^.>-iJi '^jW^ -^ijj ^v.2 

54.^j<^i^Vend6me' ,1983 ?J ^ 
The Scientific Background ^ juii "^j^i j^r ^Ujj :^i :^iTheodore D. Hall' Jj».^jjjj^.3 
Race Purification » Program <■ http://www.trufax.org/avoid/nazi.html>> of the Nazi 
Adolf Hitler, The Complete Totalitarian))' » "J-isii Jj-ai < J^ ^jjiL. H. Gann' " liW- .^! -J!-4 
^jj- .(>! l?j^ m 1 ^ ^ j jj j 24 ^j ^i^. 1 985, ^-^Intercollegiate Review sjj«i. c^uk ^ c^jiii ^jij^l^i 
Baker m^h j%j j^ j^The Long War Against God' ^ -^ H!>Ji mj=Ji uij^Henry M. Morris' 

78. ^ :ui^Book House' , 1 989 

1983-51 1> c^ui^ii ijjUji < jj^jjjScience Press' fJ ui >^ j^Biocreation' ^^ c$^\ <.J jl^.5 

Creation Ex ^ ^i c> j^i ^?- <" o"^^ ^j^i «j=-Jij ^.jj^Jerry " 'Bergman uWj^ ^j^ *52, 

1999,111.-101 0- ^i^i^Ji :(Nihilo Technical Journal 13 )2 



Darwinian Evolution and Human l?j4Ji 6u^j <Asj |J jj^'Robert M. Young' ^Us .-! ^jajj.6 

1980. icjijikjij jJ*ji jj^^jjb'cjLjijjHistory' 
Reason in s>-uji ?j ljij ^jLJi ^j-^i ^laUAIan Woods and Ted Grant' ^o- ^ jpjj jvi.7 

1993. 'u^Revolt; Marxism and Modern Science' 

Stalin and the Shaping of the Soviet j^j^\ i^'vi d&aj jJtW\lex de Jonge' tb- jj ^i.8 

22.^j^i-i987, ^^k' .William Collins Sons & Limited Co^j-^^j^ij j^jS^uLj^iUnion' 

.1977'Deutsche Verlags-Anstalt' Kampf urn Mao's Erbe' K. Mehnert^jV>.<A9 

1983. ls iu.^uuCam bridge' ^jf^China and Charles Darwin' uu> jU^'j i>-ii '^^.jg^.10 



Ia&j .4_LajJl afrjlia (J ^ullia _Ja13 (_£^ ~ r^ J-^5 I aJjjia - LJ £tJ 4<LlJo CllVV-^ t^^" 1 4L_AJ| £UtJ (Clj J 4(J!LaJ V ^JUjJ^ j' Jj^*^ *WJ^ UJ 

/jl£ 4_c}la. 4 Julia i jl nil (JS ull] 44-la.jJjjJl ajLJl J^ 3 ] J 1 f j . Uj „ ^J^ \J^ a -11XJ Aa. Jj j jl a JJ J j laj] I AjJaJ jl tJjA .AjLul aflj p^ul * Jail j 

.4_pLJl 4_iuiia]| ^j 4L_AJ| j-i JJJ^ aac Jc- AJV_j jjjIj L^J 

"p lj^ ^ll" (J^ lUJ 4 jljJa (_£^e>J £tJ *GI a£jJ - "'aALJl j-i <Laj£" jl ulJVI jl LaAia L_iJJ3Jj 4aALJl (_£^e>J p(^-ul Aja.j (JJ^' V (^Jl - 4jaU| 4_iulIA]| jj 

(Si Jl jiiaj 4-aJAa a ajao (.5^^ ' " h '.. ^ °.!°^ ' I J 4JALJI jj-3 4 J*J| Ls~ ("J^ ^ ',: w *SiJ^ U ° L "~J.* W^ £9.JJ-^ L>* r^-J^J .^J^J^ ^ V^ J aAcLail 
^_a 1 ^ , ujL -j lJ]a A*_ij . j»V. jjjiil jjail J jjAaUl 4jLul>U]| l^il iaj£l aIcJ Aa - ^ a-plll jLijJl J LJaLilcl aj (^1 - aAjLul oji^a .^ Jr. l_jLjI 

Charles Darwin' c&jj-* Jj-^'jKarl Mane ^j- Jj* <_£- jij^> sj^i^ z^^ ^k ^-jj ^ jj^ ^mi jjsii 
.tipLJi xiLiiiaii jLa_ji ^r..'j;i j«ji Ajjiii .j jSa i(_jja.i ojU»jj Sigmund Freud, -^jj^ ^j-^^^j 

itjjLJl ^ . uaI'i.U ^ uiiLiUl diUa. jljjiiV I jl) tipLJl ,_^lc i^jlill CliLia.jljjjjyia ;ajjLJ| XiLulall (_^_j^J ^)y-*> ij'- 3 ^ LjbiJaLJI ijLJj^ll ijl^ JJi] 

^A - ^jl mj] ^jj;' a 1 20 ^—^ 'J-* U° <Jjjum|| - A-K^ jj lujI (j] .^ilsJI (Jj 4_aj|^JI i UjQllj ^jj^aJlj i 'o'»Uj i " ij| ja (a j nil lu V I 1 ^ ajl Qf~ 1 X jl mj 1 (i Klj 

^_ya ajilil ^ JlalLJl ^^-uiLuiVI (_£J-Jl aj^LJl CliLa jia 4 JUJ] AjpLJl Ajjji^ (J^-^ W-^W A_Luili]| jaUoj qm ^oj]Ljj ,AjpLJl <iuiiai] O^ulLl^Jl 4j^_uj]| 

.A-1&1 aa 'oAjjj 4A_LaJua ^Jj^i.j 4^Lj|JLaj 4*LaJUa X-aJajV (JjVI Ojl^^JI A-jHaJ Cl±]l£j 4p lj- .ajl (J^Li. 

.ajjLJI i -iiuij dllJS diiLiia ja ^-ic.1 .'!-.VIj ijpjall j!>LkVI jla 4jjjjj^.i]| jjV7j^j,:\:V l ^j-iSLa Jj AaLi.yLjj 
tiSlkJl jjl£jll clLaj* ja - ;jjl£ (_^i oLaJi A-iIjj.imII ^ jja ^i J--j Vj 44JA. g]b j=>.j jljja. Jj ^jLiuVI l^Jl jikb - ijjLJl icjLkJl aJLuijII jj 

VI /Jj _>*VI A^J U' ~J -^3 4"pl^)*^i aLla II" jupLJl j\ 1 LU J L_lUJI (JLia Jljj _(JA*JIj 4<\jLaVlj 4 * L Ulj'illj 4 gcalJlj -Lla - U'iUj t^ ^^ jllj 4L_LaJl (JXa 

_4jLiJI (J^la Lg aSaj alia (Jj 0Jj-iJ - Saal 4?J1 - qaU a I Ai q ^>« _)^' - g jl ±a J lj_)J 

Jj jiijj Aj=>.jljJJjj JS J - jjl.^-il Jl (jJJjSlI ^ jLuuVI 1 )■ '1 1 ^ ^\ Clljljill J-yS Aa. Jj j^iiii (^Jiil - 2q.ilUll ol* jLj'I AaJ jl HiLaJj 

- lac I (_£Aaj j^oJ^JJJ a^JI Vj 4 (JJAll a J - »aj jjCAJ jjJl ^iJaLa II 1 jj i ^f- J jj^L* jVI tJjA (J LaJ 4 "p \^j olj I I±| u" I ^° L ^Jj J''ljll jlJ Cllli^ULkVI 

.*bjjVl f^iSj jJLAll 

*| _iJL«JJ 4JJ.JJ ^ "jjJLliiajl ^UjUlJl ^ L_LuiVI" j^A *L1JJjjIaJ| jl i . IjS Jl3 t3 J l^Jl AjpLJlj *LlCj : Lkij| g=-uJ^-a 4^£jLa 

JiLallcl jA ai«JLj 2-1JJjj|a]| JaJJJ ^i]| *J]LklUl ^aV.VI j| .jj ^a_J LajJ i, a *<^ AjJJraJl A^La-UJl Cl]lil ul*^VI jl liiljl . Aujli i-J_uiVI t-^Jl jli 4 till j «_aj 

i4_l^J| CllUjl£j| (J^j 4 jj£j| <Ull i^L JlSi .^^^ J* ^jj L Jj^'^l gtJ 1_JJj^.j (Ji-ial jl . JUjI^Jj 4LaLaJ 4_lJJjj|jJl ^i.^J A_LaLtIl XJ^VI jj . i -^lj 

.jUjVIj 

I -jlj^Jl Ia* L_lUl (JApLa Ija 4(_^ja.l 'aAJACV jlJj (J aJ 4b£jJ J JjVI aj^l O^ulJ Aiaj .^jLil] XijJ*-a ^jjjJaJl OAA J- a J I -JU&JI |AA I . LJS Aa'j 
4AjjJLJlj 4A_1J^)»J|j 4A_liuljJlj 4A_LuljJlj 4A_ljLlulVlj 4AJUajVlj 4^jjjla JVI j I -jlj^Jl IaA *aL A33 4Aj£jJl Xiill Jj Xil » ^Vl-jj .OjjAa'j 

.(www.evolutiondeceit.com ^jiiyi ^j; j^ jlji ^a^Ji j cjuiii „i* ^l^j ul=^ c iia l_.us]i ii* gj) .^LuuJjAjyij 
jlu Lcj^^ "cs#s cjjj^" u^j .l?U' |iA cr^j^ ' ij ^The Evolution Deceit» » "jj=Ji it^" v>us jjli ^ji^\ jii 
"aAJiji xia_ji .I* caL^ ^Burning Darwin». » "ouJ-> ciW u 1 ^ '(^•^ Jl ^New )Scientist»» <V j j^ 

dl^klillJl ^a" 4_i& jl j^a l-^lla j)C 4_J^)»_a 4 "^^^-JLc (J^" J* " l-,.1^.1 (j J J^-* " U^ 2000 4 CjV.^W' 22 ^0^4 ^-* - i - ic ' (^ 4 ^V.jJ^ O-lJ^-aJl 4A3j^)A-Jl 

. V^V 1 JbJl J jLL. JS J 

Ja_ul J3j ."^^Ja-1 ljjjl»" 4-ljS (_5jlLiLa <J«ijj jJti ClljSl jla 4aLc "*^>.JJ (_^-JjJl («-ala_Jl ,J 'oAllJl SU Jl ^J 4 (al*JlSCi0nC0)» *i?-a Lai 

Creationism Takes Root Where » ' vb UjjJ J& ^^ J—te jkii -gjii" ui>HScience» » y=- jn. 
The J5- csji^i x^j ^ CAaA^i" usji j <ji 2001 ' j^i- 1 8 cijii jjlji ujac jEurope, Asia Meet»' 
^ l> \jt j&\ ... (^LjjIaJ aiiiJi *aji) The Dark Face of Darwinismj (jj=Ji ^^) Evolution Deceit 

A_LaJL*Jl ClllS^aJl (_5j3l ^A^.l" - 4-Jj3 A^. fe-lc- - CllLkltlJl ^jW 4" ( _pkJ j j jL& " i . uS "J°J* (JlLaJl L-Jjl£ ^aluJJ iJ _"j^bj| j^ ^ 'j* ^ (J^ 3 ^-* (^ Jj^M 

_ ''^iiL-ajLjij) l£j^a| ?L" jl-^. JjIaJIJ ^lajLx-Jl 

OJjIjJl j)JAl^)Jl 'f J^)JJ X-IaIo CllljLi.j ^l iJiaJ* V ^-j)-9 L "jjiaHll 2_CAi." L_jIj^ _)^J* CJ7- ' '^ J J 0Ajj-*Jl Cll^Li_iJl OJlA (jLa jl j^a A^_>jl u "J 

1 g 9 lii'K'I i^_ SjxjI Xili^. aJlAj 4(Jlj^.VI j>« (J a j 4_la .-^iKall « jU'u.n *^ C_3jLa ^ Jjjajll Aj^)JaJ jj _ jj^-a-a J1& A Jal LtliJ |jlA jl - » llajl J - i . lfmJlj .^ 

aJJ 4aJj»JLj ^Cul^JJ <3jlj oAjSc ^& L*-Jjj 4A-Lak-. Aj^)iaj Lilt Hi] A_UJjj|jlj| jl t-^lj^j ^ L_lLlll\j| |jl& L^AcLuJJ L-Sj^Jj / . ilj^l j^ aJUDI (Jj. >-Ql| |ji3 t**^^j 

.AjpLJl 4iuiiiil juAj - aJ£ L^iaa.jijj ULk^. cIijjj ^^1 2JjVI j>* ^JLj - ^^yL* 

_J-k. «_ujLjj| j^J^I -lia A_lJl_ulJVI ClliL la j^^l 4A T lLjj|jJl-AjpLJl OJuSaJl gLa .ua ^ ->l ^ > Li] ^ 4(JJjJa CLlSji 4"jjJal]| 4_C-Aa." L_lLj*^ j\^lu!J jl (J-aLJ LJjj 
J *ofr -^ oLaJ* I iSl la I j ^^A Laj Jja.jJl ^Jj LJJa. i, *q;^ (Jlla 4i^jl_la. ^k *La_ujLaJl (jjllaJl J L_lLiJl L_lLlll\j| |jl& ^ij '—Sj-uJj 



a!^a!\ jliaSflj ftta&l <> jj^" <^ 

jl A_liulla plj&l \ • ^a-Jl i^J jj^J* A9 £.Lal*Jl jl A^-N-JJ J^--\; Jl£j Vj iLaLaJ* '"-,;"- - <a ** Q- ■— j J pLaLtll (j-a AJj*-ajuJJ P^^^-kJ (_P jjljij L_jlill a ^"» a jj 

iC.^)Jlja 4(JuaJ| (Jj; > a (e-lcj .^i*Jl J^a-uj tl±aj *LaL»JI 'f- AjLuuaH aApljlj ajj'IaII aApljAl jj ' : " J°J U.UJJ ^ pL&iaJl (jl aJjS^JIj -t5 l!i ^.!? j j.!\!^ 

t>* U^ C5^ oljj <_£a!| ^-JAJl a-La-t-^ajJlj JajJaaAllj aUajll jl jjC-Aj jjJl jj V f-$-3)-9 '(j-^J^'j ^jA^I V] ^JJJ V AjjIjildaJl ii_j|Aa.VI jl jj-al*J a^il (ja 

.AJA^a!) (JJjlaJ L^ AS ^^' ClAiMlj jj^l 

V 4-3 1 J °Jj£- JJ ' "J V Lata mj| (oLlaJl pllj oAa.j jA (_£All) j-jJjJJJl ^L^J?" L5^ (I)' -AJj^-uiJ- <-^jAj (_^a.jJjJjJl ^L^l l-AA (Ja* jj-^ 4 U^"^ (J J.' ' " ■'"-j 

AJAl^JI (JJjlaJ ^J^ "SjjIaj ^JjjJa (Jia j^fl Aa.j A9 jjJJjjJl |JA jl *c JJ AJli it^lli *_aj tAJA»^aH (JJjlaJ pLa. A9 fc*Uji (jj^J jV J **■"-* (Cl Aa.jJ 

Cl±3j^J A9 ClAjjJjJjjl jJJ^La La-3jj 'Aa.lj JAJjJ^ lj JJ-^aJSJ aJ J^VI jl 4 AJ JJ jj J 'LJaJl ^C-jj 4-3] SAaJl IaA Ale L-iSjJJ V J*J . j/ u '"l (JAJ^ Ala 

JLc jA ^ *ti |JA jl -t5 -aC.l aII*J AjIj (jo £Jbj Ajli 44JS t^lli A*_Jj .JjVI 4_}aJl A_AaJl jj^ll j* ■ *aJ V j^-3 Jc llm-a^J aJ tAJAL^all (jjjlaj 

!l;jj^ 

OAA jl IajI L_flJJ3J (JJ AJli £ J^-Vl i_3j3 Aa.ljj| 4 ^jQ - .a a C-LajJI jLala.1 (j-a AJ'^lJ* Aa.ji (JjjiaJl j^a (jjjjja ^ ^ ' " ^ J jl£ A_uli3 >jL«-jl I^A jl jJ j^Jj 
'f- JJ-aJ g"^ '*" 1q\ JJJ*AuJ AjU 4*j|jJl ^J .A3 ^ tail (J^jJaJ t_Joj| J^-VI i_3j3 ^ *'* Aa.ljJl JiluJjJ L-jSimJ »J ^^ ^ >-M (JJjiaJ Ll-a L_JAa.j .JS jLa a V I 

■ *J*7~ a ^3^' ^^ 
j-aVI i_3^*-V. ^ a ^'^ Uj^*-^^ J^ t *°*^j^M Ija jxa IjJJJJ jl (Jj^*-* j^-3 'f ajjLxJI c_j|ia.VI j-Luiajj a^i ^ji jja a 3j jj^il j- q! -^ m^l 1 j^-aJ -j^j- L °J^ 

J^-j I aK jl JJ&VI ^ JJjLjAjJI ^l£ Ai.1 ^jjJaJSJ iiaJli iiLtll a-ujl_J \^J i. *o*^j^l| |JA Q] iCjj j| j^a_J| j^ (j-a jj ?a^ miJl aA aA-}ja.j ^ JJ^Jjll J 

((JUJl (JjJ > a ( _ 5 io AAaJI ^ ^■^■Ij Jj^. U^) J^^' L>* ^J^ tJ 3 ' j^J"^' Aa '' (J ala I jl£ |j]j .Aila-a 4_L^aSj (Jj-aJJ LaJS J^l g^JJ j^aJa ^ j^J-JJ 

.^Ja - >-'! (J^.- 1 ^^ ^J^ .^ r ^J 4 4_lJl ^k jJjujiJj Aj*_uJJJ ^ H ala I J^iJ (_5^"l 4 J^-VI U^.- 1 ^^ J^ JJa I jA jj] jj^J ^^^-aiaJlj ^jJUaiajl p^^^^Jl jli 

Jja.jJl (_]] A-laJl CllljjlAjl L^_J dill ^jjll A_13J^JIj (Jj-aJJ I aJ3 I ^^ a jJa j^-«J j^j'j ^-aJ jj .j^^-aLtll L_lLuJ V I I^A L3 jUllC I ^ (jjJi.1 \ 3jJ la (J*-al^J L3jCJj 

t " it 9 J ■ .a a (JJjiaJ CliJ^J J3 aUaJl jl jA j^jljll (Cl jllj .AJUaJl ojSa-Jl l^Jjj^a ^ Jill I^Q^ J3 AJaJl CllL3jl£Jl J^ jl jA JjVI <_£^J^ i^J^' t^^ 

. JjJaJjl AJjJaJ A-aC JJ (5^1 L^'j^' J* ^ J '6Jj*^» JJC- AjJl^klic 

l^j| Ai-aja (Cl Aa.jj* V AJ1 (_5JJ jl L3«-uJjJ jj^J ^J)- 3 (u^"^ UJJ ' Lt ■ J ' t ~- "SjJjjaJI Lia.jJjJJj| ale CllLlla*-a j)SJ*Jj) 4_LaLtIl CllLlla*-Jl (J-alJJ I a ^JC Ijjj 

_ jjJjjJajll aC JJ LaS AJAt >-M jjjjJaJ L_JAa.j J3 ^AjlaJl fiJA ^ oJja.^aJl C_jL3jJ*jjjj| jJJ^La (j-a Aa.lj **"- jl) oAa.lj Ada A-lla jj^J* jl cJ ^**^ V 

l-i1 nKl| Jj^Ja jL^ jjjjj* 1 -'''! L5lj jJJ ^J* j>*J .'J^J^J 'j'j* AiliaJl aJlA ^£jj* I - ^-jl CllVI aJa>.VI CllljLuia. jli iAjJ'VI Jj- .aiJl ^ jjjlm l-^J 

Lada-L^a AJj^ I^jI jLala.1 jCl ^jJ V 4_laJl 
jj lIiSIa ^a" Lg_jl_a t ji.1 jJJ*ij ^j^ala jaJ t3 ic L_JJ^.j1 .JS oLlaJl jl (_^l 4AJ-JI ^k AJ-a ^ Lada-L^a (JjVI L^lj^^ jj^ i3 ■"''^ I AJxjIJ jl L3 -i3tJ IJlA jj 
A_l*_lJJaj| A^JJjJl L^_3j (Jj SAjjLajj AiLuLa Jj^a lIli hjI AiliaJl oJlA jj _A-aiCj AJLa^a. j AJjJa L_JjI*J (jiLa. la-llaaJij Jj^.jJl j-JI CllpLa. J3 ^ Ja J I ClAjjIAJl (j£ 

.alaJlj (jlnullj A-a£aJl L^Jj PJxJl JjiJ j^llll 
AJI CliJJJ AJLa (iiJJ JJC. (J*i IJ] jAj ipl^uJ Aa. 'f AJA jJ-aj A-lla AilSaJ liiuLaJJj A-aC-j j)C ?La.ljJJ jl (Cjjjajll LlaJlc ' r - (j*-f3j AJli ioJlA AjLaJlj 

.uSjia. LaJLc AJj£ j^a JJ^I AjAJ^Cj AJJa.jJjJAj| j AJiulla (Ja.1 j^a Ai*ilj (j a JaJ §p^-kJ -A^ljJl ^ji- 

AJl V] 4 ^Lilc-VI |0Aa.lj A-aKj OJJ^uiaJ* j^aJ Aia^a jj AJjlaJl L^_ia A_a.ljJ OJ-a (JS ^ JJ^Ij J^^ -V.jJ* ^-3-aJLc- (_^Al L_l*-a*lll CllLc jJj jL3*Jlj L-LtJaJLjl jj 

^k * al-UJ (JjS*-aV jJjLJJjji A-aAaJ L^_La£lj AjLj^. A_uljj£j1 jl (jjlijaJl (J^J PJ-aJl (jALaJJ ji.1 JJ^SJ* Aa.jJ jl j^-aJ V AJI tiiji i^—acl ^jilji. jlilcl 

ajjuii <iujiii cr ^Sn ui^uii 

jjJajll AJjJaJj .lAjJC. P^^ Vj ajLJl V] Pjj-^J J J^J (J^J* Vj (JjVI Ala aJja^j-a ojLJl jl (_£JJ j^l AjjLJl AiullaJl jA AJC^ LjjAaJ jCaII jlilcVI jj 

jjiadll ClllpLcjl ajjtll gca.Aj jjJa. Lai Aiullill aAA aJC Ijl t3 -aC-l tclflJ L^JC jj*i|ij ^-3ji t^Alj tAjjLJl AAulliJl oAgJ ^^^-alaJl L_]Lui V I AJl a£^ jj La ^ 

liiJJlj t Jjiajll AjjJ L^3l£j jAJJ* i " Uai J AAaixJl (jjliaJl L_ijjaJ ,_]] jJAALa. jjajuU ~^ 3\j ( jjJ '"* 't jj^^ J^-'j' C5^ f*k*-^ A_liJ (_L-ajJ* La IJlA j) l^JJaJJj 

.AjjLJI Almlall aba. ( _ 5 lc plajVI (Ja.1 (j-a 

j^a ,—aC.VI L_Ll-£»*JjI Ajjj {G-JjJ La 'oAALaaJ Ala. ^"Jl^aJ ( _ 5 ^J L^jJ* ^jS JjJaJjl AjjJaJ j)C jJ»i|Aaj| g.Lia.VI pLaJT- J^3I Aa.1 I g jjS Allla I J j la > l! jj 
^ > tf- a J J^ JJJ ' a O-iLaJ (AiA^aJl iJJjJa jp) ^l^kiajl (J^kJjjl Adjl^aj p j - la j a j)C |AA frl Ja V I aJLc (JjiJ . JJA9jllj JJ^JJjl ^ aLuISj la±aJ 

:suji ^j^Ji ^i^jpvi ^i t> s^ij ^ ^i (Cytochrome-C) 

I * j j - >-*^ (_3j3 (_£j3 (JJ3 j>* iA\]Aa. aA9a-aj| aIuiLuJI aAA jJj^J jj jl . . .Iji^-a jj^J aI£j lAa. (JJiS ( ( _ 5 -uJ - fjJ^J*U" t ) j>* oAa.lj AluiLuJ jJj^J cJ A *^ I jj 

(2).4Ai^ jl . gaja V I j -4 ■ ^^ aJ j JjVI jLaJa.VI ^ai I jjlc jj) iA_Lal»Jl lJIaaVI > , 1 > ullj V JJ^- V I jLaJa. V I JjJ3 j)^J .l^AJjaJ » JalmJ Vj 

- ^ - ^-Q*^ A_LaixJl A&IjSjI LaJJJ iijiaJl AiLuLa (Jj^ j>* aixJl AjtJJJaJ lAluLaJ JJ^I J-al jA ji^aJl Aa. j-J] J- gaJ taja - Ja VI aJa I AJ^aJS jl {_gJJ ^jLxJ I |AA jj 

jli ililiJl A-*J .^5-3^-"' (jLaJa.VI J* L-j|^gj^ajli ilji^a LaAAa.1 (JLala.1 jl^J jj" ala I (jjjjja (JO La p j - ^a j ^ JAul3J* j^aJ jl£ IJ] AJI -tij| llljljj La^ 

jjlaJa-aJl J^oJalDl jL^aJl (j-a OJJC- jjJJJ^Jj) ^jL«jl Ia^J (5-^jJ ^J^^ ^J ^ ^aLaJI JjS AJliLa. OjS ^J^-J Jj^ i-jLu^VI j>* g^J^. L "'*'»*'^M (CjLaJl J^il 

/ ajLiljl ajJaJjl Vj (J^*J^ ^ g 1 j3J V Jj-*^ (J^J* (Jj t! - iiJlVl A_a ttjLLaa a^J {5-^jJ (l^-J jjft gaJLLajlj AjpLaJL 
Oplja Ale A\j3^J1«J| JJC. A-LmaJJI ClllJl JjJJJJj i^jLaJl J"- mj| ^ciJJ (jJAJ*AuLaj LLaC a^J jjQ'jj pLaixJl pVj^-J j_olajJ JJAjI t, &\ ^ ui V I ?tJj-^aJ ^'VLj 

-g^yia^j pLai*Jl C-VjA 1 - uS 

(jj' J U^. ' ' J^ ^"^J-y *^J 4 (^-*i*-J^ A-ala-aJl ^ji ajj^juLJl pLaAjVI j>* AjAC. jLaJj ^ L_llulj| ^^A aAA AJj*lLaj| AjpLaJl JJaJl 4 g "^ j Cl±3l£ A9j 

(j^AJ U^J^-* Jj"^-^ 'l5^L>°*^' ^ .!j.!^ ^ "^.l".! I r^^- L *° L ""J A9j .^^ -^J^-J^ ajLilJjl ^ ^cJiLa (J^*-J j J J^ °.! J J"- 1L, M lAA AjJjJC. oUaj (j-a a^_ulij| 

l(<aJ*i\ Luyvi ^ Ijjjs Vjjs 1j^> ciiav ^i (intelligent design) ^'^ r ^^\ ^j^ ^ j&\ ^jj^ui ^l^vi ^ Aa.i y>j) 

;aJjAJ A_laJl L_jL3jI£jI ^ $±1\ jl a^La^ajJL jLajVI jj-ajLSj jJAll pLalaJl i, a - <a j 
(JjJail ^UJ^J* L_iLa_kIiVI j>* i — iVVI dlljjuJC. j^a L*ljj ajllujl A9j tAjlaJl jlj^jl L-JJAaJl AjjJaJl pl_LaJ^Jl ale t, *o nljS I A_LJaLaJl AiuJ j)J«JjVI (_^Aa ' r - 



(^jJ-jjaJl ,_£jluLaj| Ale aLiajl 2_uj| J^j) AjJaJl 4_uiljA] A-a£ljlaJl 3jg_aj| &AA (JS A aAJJ ill luLaJ A9j _ ..'"^J,"^- A 't (Ji.U (jVa-aj| (J-aaJl ^ afrjLl^ dll^iuJ 

j>i_Ja t, a* > >-.*! j| i. 'aj*JoJ| j^ jl£ ' " lia J jl^aJ A_LaAVIj ^"J' ^J ^ L>* ** ? J ^ ^* '**"^J . If* \ ^ f,l"' '"' "I !Uj^* *^l-a. L * A ^ L ""*lj iAjJtc. 4_a.Jx-a ^ 

« aJa Jl (JjJJ V bLJ j£Jj .*y^ ^-J L^all ^5juH J liJljJjVI JC- ajj 4-iJJC. I " 1 ft > r-i -LLa.1 -L*l]j j-a VaJ- j£Jj . J*J*I fyj^ LS* ^'j^^V ."^-l 

^aII ajA^jjll SjSa Jjja jl J Ua aIsjj}! j^£i ?Ajj£i CliljliJL p \i Jl -;~.^l -j^q^ -jX*; -jj |jLJ ?JaaJ| i al *XV1 Iaa Jjja J) ( _ 5 -alaJl 

.(3) <*^ ^J^jl aJluuH (_]] LaJa {G-^jJ ipAl^Jl 
~g jj*£ Jjla j-a CJj^' -^ dy. 'j 'Ujjj ^ lHjLluLu! (Jc aAJALuJJj ' " ^ ->■ J| ^k f^^jfi (j^"' U.I ^ J j jajl I pLaLJ l *a > tfj Jl suJajil ^J-^ 3 ^-° v '"^jj 

ajjjijj'l i . Ui-HJ L_jLuia.VI (_£AL±Laj LLaC I J"- 1* "-I pLalaJl £-VjA (jl AJJ illjLa. (iiLJA jl a^J jAjJJ pLaLJl *"VjA Lg-J fli* ^jlll A_LaLJl itjja Jl ■ J^ jl lilb 

.iA jIAj] 'f- j j J - "•",: ."&"»?■ 4-?\J^ ^jO - ^ l£^"I C1±I*aJ| ^jLaJI 

^i a^_ujLaijV ** T-,:*"j .LaLaJ L_jLuLi.VI (S "."" I "^ a Li! I J] (JjJLaJl J ^?"J lj A_a_iJaljll JJAIjjJIj (JjVaII jlj^luilj jj'^gj (j)J jj 1 (. *al -^ ^\f | (JjaJJjj 

JLc (ii]j ^Jc^ XHaVI (J-^M j^J .3 QjQ^ L^JI t3 ic^ llAila mil (_gAa.| ^Jjlj ^1 _>aVI A^-J (jf^j -^ 4^-ujLui^j Ail i r ifmJ (J^ja ll ( _ 5 io A^lifeJl ^=^-J ^^1 

L_ltjl^i SoAlJ ^-1 f*jij VLl-aJ Ij^ALkli jJ |Ja '^JT-* a Ij^aUj ^3 ^-J\-J g-llJlmVI J I j<~- J ' "*<J VI L_lLiJl j-a i . lllaJ <_£Jlj| _jijSj|j JjLuJJJ Jj^ ulj| JjJajll 

!(4) u^-*-* 4 ^j L 1*4^^ l '°,:* ■ u J " >: ^ I *j] ...-^^-'j u^ C5 3 °W-^I s^ C5 3 '"^j^' : -^ (J u'lll plji (^a diljiil JS jl t j jL -^ Lajj i^lj 

; ls jLj La^ ftU^' lj'j^' L5 3 l **'°' ""j -^j 'ryj^' j^ is^- jfi^^ '^~^ ^-^j -^ 
^UJVI Sj>-) {. Cx£& ^ijj^l jS2j ill fUSu jl V] Ijiajji IjjIS U iHjfl ^^i ^Ji ^3fr U^iAj ^j^l tf&j ^4%^\ ^j2I U^jj UjI ^1j} 

.(111 

,^1 jl£aVI -1*J V i^lj^l (_5^J .f»*J '^j^-* ^.^A 3 Cg^ *^J L J.:^°'^ ^ AjLuqI ^-SjjJa ^J J j laJJ I pLaI*] lIujlIJI JjSJjll jli 4AJ.VI O^A ^LjJsjJ L«£j 
_4_Ll|^j 4_ljjj]| CllLx-ala_iJl _)^l J- ■— C Aia 4-llc Jali^Jl aJ (J^-a ^J-^- a ^b Lajj iP^^^-^J ^ lLljA^JI ^^^-aiaJl ^)J^il]| j-o JjJajll aJLc LgJ ^C^Ljj 

|(_g^i.| AjJlja AjI <_^a *LluisjJI Clili lJjjju aj ^a'j 

.(1 5-1 4 j^^t ^jj^) {■OjjJ'^'"" 1 t*J^ 0^ L& UjU^jI cjjLjj Iajj IjM! . jjAjsu *ua ijlii^ f LolJi j^ LU MJ& Ckjfl j^j} 

_aA JJ^Jj AaLclj ^J% J"- ulj| j-a p-^J ^ ^m^JJ aAJj^.j (jjl 5a AJjJ j-a L-jUjI «_laJ ^jdll L_lLluJ V I Aa.1 jli iO^lcl L^J ^-kjluLaJl lHjLjVI _J£^& ^-^ 

j| j jjanl| (jj^jja jc ^ luL&aJl AjJ^IDl Ua J"- uJ J ^^^JaJj _ JjJajll Aj^JaiJ jlialJl A-^lj ^^^-aJbtJl (J^^^ ^J • f J% L^^"' i-jLuJ V I A_UC J^ '"'I I^A (J^juJJj 

\ ^-13 Jj^.^-Jl AJjjjUjI /g^a jjSjAj V ~g iJUaJ A^.jJ JjJajll AjjJaJ <L^^3 (JJ=± * ° "^ a jjQ" A_lLa*J L_jUj| pl^aa.] iJJ 

(JJ j_^A LaS ^cJ (J^llaJl Jj-^ ^ ^alul^Jl JJQ'*''' «Lua^J (C'A\ 4(jS*Jl I^JJ _>-aVI Ajl^J ^J . j-LLaHll a£Li (J3a*J (J&u\ I'"- LuLuJ ljj| JJ-iSTIjI |JA ^.jJj 

( _ 5 llLuJJ ^CJJI JJ^uJl jl 4_llllj ajj LUiLlIaiil ^ LaJ^JJ *— Sba_kIiVI Aa.1 >J^JJ ^ I ij I^Q^a -( _^^a.l ^ LLal ^ OjAUajl oJA Ajal^a j^-aJj .IaIjI A nail «j La^ 

Ia I JJ 4_jV 1-ia. AJJ^Hc-j AjaJala AJLuLaJI OJlA jl Jil*J AJl LaS 40jl_LuJ JJJjuJI jl J J L ^JJ ^ uLliaJJl ^'1 ftjjjjjl A-ulla. ^aJ Ajjj 40jl_LuJ JC OjLiC- jA Ajic 

L^jl_Jj| aJ A-Lalf- (jjlla A^JjSj jjan'1 AjJl AjJbti 'f -^J^* CS""0 ^ LLaVI OJlA (JlLa JJJ**Jj / ; ^Ij- <a '^ Aj| ^ lilkJ (e-J^I AJ^J gcjJj AiJjIaJl O^J LlLti 

.^CSjil ale i . lS j gcijJl iiaJ ^^^-ajJl j| jJl (JlaJ j^lj iA^LalaJl dlLlJ^VI ^ I g lal JJ aJ ^^1 i . !jl ^^^1 j^a AJ j-^ V AA^ i^J^ U^" 

j_jjJaJ*JJ jJ-Jjl) I ^ a LiiV I fg-lC J^*JJ Jj ioJlA jjan'! i . nil ml ~| lajj-ul j A-aL«Jl ' r - i — 2jSJ L^lic iaJaJ ^^1 AjjLaJl A^LaJLxJl OjJaJjIj J^aJalDl AjjiaJ jj 

«_a -Aal^aJl ^^a- LJjLaiJj AjjJaJjl O-l^J >^-JjJa jl IjSjAj jl (A_Lai*Jl JjLlaJlj AAaJjl£VI ^^.IjaJIj i^ilcVI (JJ^J ^ JjJajll AjjJaJ jjSjJJ J^luLa (J^jjIJ 

L^-lIjj jbjj ^^-aJjtJl l g I j5j > a ^ aiuj t^^'jj* (^l AjLkiil pLiajjVI jl <iiii . j-jSnll j* p^Jl ciib oLLj diaJi Ljajl ^LJaJl ,«-%j .cJ^*-^ ajajLjVI ^jIj-JI kj^jl 

^_alo JjSlJ* JC j j-ia JJ pLai*Jl «-VjA (JJaJ t ja Ltljl I^J Jjiajll pLaJC j-a -IJ-iC j^ JJ3 1 i . UuUj .LHj3jj| Jj^y* A-a ^J^^ ^J^^ AjjLJl A^LaJbtll ajiajlj 

Ajjjia ajja Ala A-LaLtll AJ^VI * J*^ ^'^ oa a t^^ulj t JiJC «_ujUl]| jjail ^ lA Jj^ la Ala j-*jjl J ^.:' e "' ■ a ° r *- (^J^ AJJ^11*J| JJC. J^aJalDl ClllpLc^V 

jJjLai-ajl gutJJ AjaJJ jl aJLxJl 'f i . LaJ iAJJjiJl jl '''''I ^^aa _AjjLJl jl£aVI IjlllaJj J J "JJ j IjlajJ jl 'f pLaLtll J t '-^*i uJaJl Ajal^aj CllLlJl L^UAj 

L_llj 'f J J I ^.IJ^* r'.-J' (JJ^I CJT^LS .^ A ^^ Cll^La_aJl ^ AjVLi« J^U jl 4 (>5 -aJjl£VI i — iljJcVI '^ (J J - *aaj| jl i^jlil AJ "^ > HJJ *^ 

_CllJ*lLa jlilcl (Ja.1 j-a ^^^-aiaJl a^JJiluLaj a^jLla (J$i f.\ • ^a3 Aa. ,_]] pLaLtll «-VjA AaAJ al lajjl IJlA ^J%J .JJjLa-aJl fiAA 

^J 1 -lfLilll jli taJ j^j .j»jl*Jl LlJJ (^ Vjja t5 SJj Cll]| j La Jjjajll AjjiaJ ; jb (JjLsJl ll£l jli LujLujI (JSjuJI* (Jl JJ V L3 A\ AJUiall !AlLiLaJ «_iJaj]| lAA A*Jj 

AiliaJl 0Ag_J jJ-aLJl pLalaJl j-a ^ Lla Aja* (_5^uJ Aa.jJ Vj .Lla.jJjJAjl Lal jjll l^-Jj^J (Jj A_LaLt!l I g J aJ3 ^1 (^JJ V oLjaJl AJ3 ^ JjJajll AjjJaJ plsjl 

JAja-L^all j-a (-5 %ia. L_lLuj| jCl ( _ 5 io ajSj V AjjiaiJl OAA jl ^1 ajLuSVL AijLa_aJI a^ j^aJ 

-}ja.j t3 ic ^^ Jaljll AJjVI <-Jij*iui La£ Jjjajll Ajjjjjj jlJUC-VI J^ £& M Jj ^-^1 (^1 AjJAaJl A_Lal«Jl ^jljjJl i^JjaluliuJ tL-jLSJl 1-lA (Jji-ai AJ3J ^j 

(e-lc- jLLulil (JIaui] AJJU dlAjl L^J^Jj La jJaij OjJai. (_P J aiaJl A-a gcaljJJ* 4_CAi. iAcAa. -AaljJl ^k- ^^A Jjiajll AjjiaJ jL ^jLaJl ^ ''U'^J .^' 

AjjjikJl Laji AjAaJ OJ^i (J-**^ ij'j ^ j.U ^ i r^'^J ^ (J Jj ^bJl Uj^ LS-**^ L^^' J^Jl j-a qSjJ > HJ jl jA {^jlaJl j-a Oj^.JJ Laj .^3'^ 11 Ailia. 

.L..13S1I Ija ^a 

.^C^-kliJl r*J L ^J ** a - ^-Ij'l AiliaJl i. *o.,n<j tl < La jLcj^jli i jj^J (Cl jj-^J 4 ^._)^J ( r* J' ""*jJ J^°,!j J"*- "■'! lAA j-a A^jISJ g-'-^J jl £_£jlsj| pUalujI |j]j 

.^3'^ 11 AjLaaJ A^JJJ CllpLa. (JJ AiAi-aJl ^jJa JC Aa.jJ aJ al Ja 1 1 jl ^k iAjJl^a. (JS ^ LiJaJl LLuAaJl ai*J| l^JJJl ^^^1 iAAalaJl AilSaJl oAA (JJ-aJJj 

. ji.1 j^^a. jjl£ (J£ ^ji J^a.^a-aj| (jLa^Jl ^ jl 4 pLa flJJaa j-a Alii. A_13j£ J (J-aLLj LaAJC AJj^_ulJ (JjIaJl Ailla. (_^JJ jl PJ-Jj tl£"Mj 



J jJJJJjll Aiul^ill aiaa-a *ib Afii .(3^1 AiliaJ J^jjll (JjLaJ tjjJLla blilcl AA^jJ (iliij SA-aJAlll Jj->-*^l Jj JjJajll Jc ajlsJl J^ill Jj^?- f^-jfi 
CllliuliaJl j-a JJJ^J (C Jfi&W Jj-ajJl (J^JuJJ plSjjVlj P^a^JJl bjfck jl AaJ iAiulisJl fCJjL* ' f *- ^J^ <J °'*' LaAlCj _ Jjiajll OJ^i JO A-aJAaJl jLjjJl 

.AjjjJI 

AjjJIc. all I -ija-jJ j-*l Aai .QjjIaJj lAJJAaJl aLJl S^Xim J 1 jQ^ ^ ^Jj J L ."l LS 1 ^' J* '^-aJAall Ajjjjll AiuiiaJl oAA V iailL jLajVI jli t*ll^ 2"*j 

A^iLLal^aJJ jj-^ * - la j Ajiu Jdll AJlLi. (CAM jj^Jl <■ al ljlSI Jj lj* '" ialaJl j^jjijAJ l^ajl£ LiAJJj iiAJJAaJl alaJl J LpLjj \j^^a I jlLa I jJAll t jl -^ -"'^V I 



iic -^Ijj 4_)-UajS A aJjljl i"i|j->- Vi J| alC -^Ijj t jJjLJlcj 4 Jj^j 4£c£jJ^)JjSj i^^^-k^jal^ j-ijljjjJ (j\_Lal ( 2> a ) ^IUjI frLalc j^a l£]UAj _AJiLa. (Jjj^alijj 
Jh\ .Jj^jJ Jaia £CjJ jji^j^i iAj iiaJl 4_uj|jAJ Ij^Ul Q* <-l J V I Je- '-jtc Jlc aJaCl Ai*-ajJ AjJj jb^lJ (_£^jl lP*J^ (J^ a ' "1 J 4 S" 1 J^P vl^J.. L? djLilil 
pLaLtJl (j-*±-a (j-* -^ *' J ' J - f * *j3l_JC a laC I J ."'J (_5^JI- LiJaJl (jjULulijI Cll^)jj| jl£ LaS .(5)^ tc^-^'j ** *'^ "^ .' ' " ^ ** ?.!*" -^J **-" Uj^ CjW ^ ' ""*jl U^J 

^jj-^'l u^^- l>* ? ' ^-j't I^a 0° j i :;**^m (j^-ajj .(_3-Lac u^j] uj j ,:°.:°^ LJLc j j ■ ^m jl A-uaiLui ViajjVI aJjjLJI L-j-aL-a jAj 4<aa»Ij j/^j Jl 

.(6)ej&1 ^ j^ ^ <J*Ji :^VI 

Jc AJjl&_Jl Ajj'VI ajUaJl IjiJ (jl ** J la J -Jail SrU^ L>° <-^ t^ (-5 * ■ U ^1 4L ^^ 5F^-* jLJVI jLjj-iall iAJJAaJl pbjjaJl ^uijuij* Aa.1 (JlS JlSj 

.(7) f^^-*^ ajuJl A_LuiLuiVI Cjli^aH (j-a jLa-jVli t jLajVb (JaJ [ aIscJI .JJJt-a L_l\_J 

«_ulllll j)_JJ"l J A-^lj CJ^ ^ i L - J J >" k -^J ^ A J^'I A_pLaJl i"4 L-nlill pLj^j -lie ^tUll<|| ■<"- I " I Jg la (jll A_pLaJl AjLullajJ Laijj Jj^M AjJaJ ^)JJ*Jj 

j£jj L^-Jji ijjjlaJl AJLIa. -AjIajJI -lis- J^ JJ \_g_Jl LaJj ,-Jja Jl A_pLaJl (J^ljaJl (J^La. (j-a A*_lJJaJl ^LuliD * ' "*< A_pLaJl jli 4(J^ j}"* ^O^' ^"^J .J"^ 

j£jj .LLaUaJ I * jl la liEi -1*J lIiJjjlSI (jll 4-3.lt .ail [JJjia (JC (JJ (jlaJl AjlaaJ A^>JJJ £CjJ Jg la ja i]A aa jl Ida tjjl£ (jl£ pl^uJ 4 *(^-^ LP ij' (J ' t ~- 

(JlaJl ^ A^LujLujVI CllLajuJl laAiljV ^ alLa Jl iAjpLJl AAuiliJl dlj^sl J3j ,LaUaJ ^Ij LaK A^Jala O^lj] -^J^J ,"| °J (j' { _ 5 -l c ' ' . ^ J a L^^)^' (J^^ 

.^>klie «_ujUlil (jjSJl ia^jljl ^ (plljjVlj P^ojuij]| jl) JjJajJl AJ^jJaJ i^^kiJl 

(-J] aLa-iJa "^ V I 'f aLallAVI I JA 0^)ia.j talj^Jl aLaJ& I A-laJl CllUjlAilj Ajl_uiaj| p j - ^ J ^ aJA I «* j£jj t g-Lia VI aiC ^ ^^^-axJJ fj ' L^' (Jjj' J (3^V. r^J 

^ AiiiL^ ^iia cjjU.j 1 832 ^ ij^! l> ^j^i (H. . M. S. Beagle) J^ 4^! .^! .^! cr*^ ^-^ ji* ^ Ajaiu^h.ii aL^j 

^jS lA^ALkli ^^1 ((jj'"l '^'1) _JJ^ l^jjijI ^ja U^*-* P^4 ** L^aLa. j t f.\ Ja V I p l_oJl t fllja aJ ljj'^ ljlg lj| (jjjU L-lLk^Jl J^ lj| j _Clll^aiuJ pi aiaJ aJbtll 

ClljAaJl L^jj (JJ t(Jj-*aala (JS-kldJ pL±a.VI p IjJl <■ flllia^a (J^^. jJ ^' U^ '(jjj'"^ ^JJ .^A^' *-* L ^■• < ''^ *J^ C5^ L>*% P.'_P*^'j *W^ J^ 3 ' (ji L - ^J^' 

.*Ll*_uiaj| t, ojjUu *LaJJJ gutJl ^ JajU (JC- Cllilla.lj t^ljluLa i, fllm (j-a 

iC^Jl (J^La. j_j-a tLgjLaJLull* V *LLaAl_J iJluJaai Aj^)JaJ ^-Jj -dj3jj| JjJ* A-a- ^-JJ^" ** *'^ J •A-Lalf- Aj^)aJ jl t, o\ ullSI (Cl ' r *- (jjj'^ ** .! ' ^ J^ AJluJJ aJj 

L"llVl (J\JaaVI J=^\ { _ s -lc L^jJajA ^-a i."^^ ^^jjl jljaVI jl ^ AJjJaJJl OJ$A (jlaJJj ,aj^aO ^ (jJJjLJl pLla. V I pLaio J^JI j}^ ollJj ,_^Jl]| AJa-uUjIj 

flJlA (J^^al (j^J Jj) .Ai!iLuj| (JC !>lal£ ta^la.1 t flllaJ p jj Jj Jjill ClJj^j djSjll *-a oAlLJl CllLL-aJl OJlA ClLa£ljJ -}3j iAjj'VI (J*Ua.VI J] L^jljL^a 

.A_JVI bl^l J j laJ ^ ^-Ljj JJ^I (jLulJVI (J^J ( (jjj'"^ ^JJ .(^-^J^' ^^ J ^J^)*-* oAjLJl CllLL-aJl 
frljVI aJlA J-^J .J^ Pj^ J* ^-° P J^ (i^>l jl (Gl • pljJVI C>-al !■ iiJLSl Aj| j>i=>J .^^A-liiaJl pLaJjVl-J Jjiajll |ajujI 4_lLaJtIl aJlA Jc jjjb ^^'j 

1859. f^ ^^JJ^^I pIaijVI 4-kmljJ ^IjjVl J^>l tjljJC. Jfl^j t^ill <*J& ^ 

(JLjj /JJ^'M lUjI Jj* - *a j|_aJ*J (_i*-aa J AjUlS J dj^l£_ki^Jl O^J L_S^)lcl ^3j ta_JJjS dl^\^juLa (j-a jlxJ AJ*J^)JaJ jl I SJa ^jAj jjl^ jjj^ U^J 

jl£j .pl_ia.VI y*\j£-j (jy«-Il U^*) 4-SAi^aJl (JjJ^jJa JJC J'"QJ jl (j^-»J V (C'-^\ pLla-VI pL^aC-l AlS*Jj 4Cl]|^)a-aJLaJl (J-^- ul £j\ Jj* - <aj| oJlA ^^'j *'"- 

OJlA g"*-^ 1-iJl A-aJ^LaJl JJC. lHjIjJjjiJjH j^a J^c. ^J^5j j)C 4-93 jJ aJ liijjl (j^J SoAjAaJl lHjIJI ulSVI *Uaxjj|^J lUjI Jj* - .aJl OJlA Jc L_llijj| J (J-aLj jjjl^ 

j^Jjij jjjb £j\ I j- - .a If j j > U JJJ (>5 £j^j<aVI ^Lj^jjijl (J^" -^J /"^ lj* ' ""'I 

(jljJC- J«->J (_£^"l (J 1 ^ ^ ^ - ^a jJ jj i jLla.VI ' , lJc-1 J ■» *' J J J ■ ""J L_lLiJl jl£ La-a Ail (JSI jl£ 'i-ulij jjjl-i jl LlLLilAJ p I_oJVI (J 1 ^^ 4-lljS ^1^)3 LaAJC 

.(8) CJ^*-J^ Jj^ la AJ3j£ U>^- AjIaJ*J L_iLa. CP-^ t^-^'j^*' ~^ '^Wj^ o° L ^jlj -5^^ AiDl aJlC j}^ 4_J jL^lulJ V 'J-^ -IJO-a- AjjJaJjl lUjI Jj* - o 

L_Luia.j .(9) ^jL«V ^^^-ulJ^iil pLla-VI ^JLc S^-V I ■'"-J t J J ladll J jjjia^aJl jjjajLulil frLla V I pLalc j^a JJ^aJ J^ jM tAjJJJaJ A-iJaJ jjjl^ j^ LaAJCj 

ItJllaJl (J^ i i (c^*3 _l"i1 ViKl| oJiA LljJjJaJ OJ_oj-aJl a ^^ Jj & (Jjla. ,_jj cJ^?- j>* ^ g "^ J^ pUj| L^liuJJ^I ^Jl CllLa^jlJl A^laJl Cllljjl^Jl CjASJ S& iliijLaV L$\j 

jl^aC-VI ig-ij CJJ' ""* J 'I Uj^^* L ** ' *'^ Ls^JC- (_J_1^. (Jj U^ j>* tjJjjlS I'j'" L^aLicI AJUaj jjj^jja JJC. ^^^^lia-jJl _jSjjlj ** g JJ m dllJljJ^a. j^a CllLalj^Jl LHjjjJaJ 

pUa.VI J*^. (_^^l cUUJl L^jL ^ jj tiijLaV L^.jjal ^1 AfuLS-Jl djl *±A\ ^jji <±^jk jjjb ^^unl ^'VIjj iL^ljjl J^V J^ Via J^VI 

aJ^iLa ^JJC. ,_£jluLaJj lAa. A-Lll^J I J-^j'j*'^*' ^ lajJll_oJ Vj "^ J^ 1 1 A^ljJ &^)HflJ I t*liJ J U^a^a (j^J J Aj| liijjl ttllaai a jl£ jjjl^j t^JjLaV j>* ^^ U^J 
I a^-JJJJaJ A^JAJ jl AJ V i]& P-3 L>*J •' J J^'^- a |Ja L^_a_uj| j)*L} J (Jj tAjjJaJl pl_LaJ^Jl "' r -J AJ*ljjj| aic, (Jj^a A-Lalf- i " ! V^ a a t^jlJA j)^J Jj _1ajI 

J a^JJiJa a Oj3 't~ ^Lal£ uLaJC. I 

i " ]\j| mjS I jl j)-a AC-Jl ■'"-J 1 865. ** *' ' " ^Ijjjl U^^J 3 * U-^ .Jj^..J^ '*-*- uJ ^ (_CjLuLaJ lHjLjJ Jlc t a LiljS I tAjjia jjjl-^ L_lLj*^ f. lAt^al dljl£ LailJj 

iXla.V 0JJ3 Jj .AjIjjJI aic o^Vj A^J (_^^l jjJJ^uul UJ^' cJ^'j' J A-ajJaC^ A_LaA I lIujjjjSI l^Jji 4 jj^l J^'j' (jr^" UjJ^^' W^ A -*- u y A U- 1 ^* 

pLajj Jj (AJjIjjJI CllLajia-aJl Jc jCjlaJ (_^^lDN/\» (» ^^J^ ^ , 1 ,!^ jfi <> ^ **^l L^^l tlllljliuLaaJl Jj .CllLajjj-aj£j| j Cl]l JjaJl L_JjSjJ i. aAJ3 SI 

. jjjb L^a-jJal jJl JjJaJl C1jI_JT j!)UaJj oLjajM ^cAiJl AjSalJl Jj lilJj *^"JJj .*J^ *^*j' J Jj^ 1 ^JJ^ 

AjJajJl ^cjajj Jc Ails-a J-lljJ jlj-^-aV IJ^J i^JAaJ -J IJlA (j^Jj .^U^' ^3^ tj (Jjj' J ^._>^ *^j LS^! L^-^J^* (j' '— J Uj^ a ^' °'^ ^J^ U^J 

CllLaLaJftl L^JjS (j-a JJ^I AJa.jJjJijl t-Jaljcl AjJajJl p I J j jl Lj^J-il lij Vj Jj^-aJl O^A {SJ^ f^-^ j^J .r*jj*^l _W^-* J] W^ P^'j^'j ^ "V.- 1 ?- 3 * J 

.A-LaiC 

jjJjJl pLaiaJl j^a 4_c.j-^a_a CllJjLa. iiiiJJl A-*J . jjj"" 'I (j^Jl (j-° UjVI ,*-jJI J ^'j-r' CJ^^J 3 * L *°^ '*^l ' ; ifmj *J^^ **-0' J UjJ^ ^O^ ' 



4_luJ ^ j£j J a V I *Lla. jJ jJ^aJ I AJa ajJl AlLaJaJ pLala.1 J pLaLtll C-VjA °*"lj .A-ajVI L^UjJ AJxjjLla (Jjia. Jj (Jj-ojJJ jl jjjlJ j^-jVj J'" lj^>*-ai 
(J\_Lal j^a) jlj±aJl fiLaiCj ( ( _ 5 £aj1jIa ^J j J L_ll_LuJjJjJJj ^jjjjjjl JjLjJjJ (J\_Lal J)a) AjIjjJI frLaiC -AjL^_Jj| J- ?taJ AijjJa dlljjL^ -i*Jj 1 941 
(Jlxal j)-a) A-bJaU Jl Aj| J oil pLalc o ( j)jJl±a jjJiCj j ojuIIajuJ J J oLLc. TJp. (Jlxal j>«) A-aJjSj| dll >a_aJLaj| pLalc o ( Jj-ioLA jljJ a^. j JjL-« dlulj jl 

.ajjjjIJI 2-J3ji aj^jLlJI jJJl Jj^ (J^-sjI Jj ci^-^j^' J ('— V.U uj^j jAj 3 -^^jj 

» laJ > UJ J AJLuLa t^ j) **J^-'I CllUjlAJl jJaJ J iJllJJjjiJ A3 l^Jl I, J^JjLaJl j^a jll oAlLajl Clll^)jijj| (Jj^al AiLuLa Jc- pLaiaJl j)-a jJJ^sJl IJA ^J J3j 
IjSUal A3j tAJjIj^aJl CllljflJaJI Jj^- Jj-^J pLaLtll C-VjA JJ^a'' jVI I^Jj . (liJjLa V Jc lA^Ila-a l^-llaJL] jl -AiaLulJJ- JjUi. t^jJ ilA jJjuiSJ A^jlflJ jjjb 

fS ji\ ^The Modern Synthetic Evolution Theory) ^j^i j>^ «^i h£jz\ ^j^i f- 1 '^.^ Jl r* 3 ^ <> 

La£ oAjAaJl A-lJjjlJl a_uj| AjJaJJl oJlA Jc- ijp 3 ' L J,! » ""'* A ' " ^ J Jj_>« -^Hj .(j*^* 3 ^ f ^ o**'^/l j A^-aLaJl jjjb ^j- ^-J^ Jj *AjoUl| ojfik AJLtJaj J L^JJj^J 

.JAaJl (jJJJjjUl *±ji\ Uj^Aa (jjJl t Sla *VI Jc (jlial 



jl) i-.ljSUl (jj (Jja j^ tajj*-a u^J .^-V.- 1 ?-^ 'SPjj'-^' ^"-■— ^—^p] Jj 4^jl ^-uliLJI CliVjLs-a]} XJL± 3_jLLaj ojllall lilljl ajjVI JjSaJl Clia-j^alj 
oAiLa ojila -ij^-j J^ ^a_H 'j-*-^ u' 'j^j^- "?^ U^RjJ^ U^ 4 ^^ J.J*-^ W^ lS 3 ^ ^15 ^j^M CliLijl£Jl i " ]l jja J i " ij ia j^l (i lAkA *>-^| 

I^jjjJI (J^iaLj Clipb ^J'VjU-a cJ^ j£lj ...'"^J ^ J° ' • ' J^? '^ ^ '— *VL f^^l cJ^LL j>* 

(J^aJl gpSJ j£Jj 4-L]JaJj| 4_LJa^)aJ UUj 4_}j|.lJ 4_LJajl L_SjJa lllaJj ** 3 V <aj| (Jjjja j)£ dlLk^J .JS JjVI **J^-'t CljbjlAjl jl CllLjj] I - lajl I JjLa. LaS 

j^-aJ V 4-jl CllVLalia-VI ^-iLuia. CllJjIj i-Sq V oil J Lkldjj jl j)^aJ oLl^Jl jl Cllljjj Jj jeJt-uJJ 4_J^)aJ* (_P L °j'^ (J^u^ U^J ■ ' ""V ' . ] J^ T~ ' ^ a ^* ' . ^ ' a 

(Jjja (JC ' " I Jg la ja Lgil I JjJaJl (j-a (Jjl) 4-lLaJj *LlulJjLj Lai ,4J V <aj| -Jjjja j)C jj^**J jl (ollaiJ 4_LuiLuiVI O-laJl jA j) -^-lj C$J-J^r IS-* 3 * 

jjSjl J IjjJaJ l**i|jj*U. J| _JjSl J "^ I g JjS J*' j)S-a-aJl _JJ£. j^a jli f jJaJil pLaLJ Uttj L^_i3 a£aJDl J-l*^ ^'-^ ** J » ""* J t ^jj 3 '** w * ^-SAi^aJl 

. jj^JJULil 

j^jJl A_JIaijVI (JISjuSVI j>* (Cl Jc jLJl j^a 4_*£j Aj| J laS JJ*J J ij it - Jaj] dllja-aJLaJl (Ja lU (Jjjj j^a 4-ajj^Jlj oApaJl A-lJjjI-jJl AJJ&J Cluia JlSj 

iCllSjil ^Cij ^j .J^aJl j-UJjjUl ^._>^ fZ-jfi LafuiS. ^ ajSlJl p IjJVI Jj AjjI-lJl p l^oJV I j>* ^aJ I CllUjl£l] ^ a J J aHJ I J j laj] I J^JaJ jl i^JjlLJl j^a 

IAjI j]^a-aJl JJC- j^a l^-Jlj LaLaJ ^ aLLa a Aj2kJ^)juJj CllLa^jlJ -«j|jj| J- ajuUJ ^UlJ j^a l^-tJaJlJ LHjJjiaJ l^Jl L-flJJSJ ^jjll p" IjJVI jl jjliaJl ^CJ^)JuliJl l JLulS 

_^a_Jl I $ > >>t J pULk jl ta^Liil (JjSj jl 

jjJajJl ^JjJaJ jL^aJl (Jja L_l±uJ| I^Jj 4 ^ | XjLj-lJ 1 j)-a tc^J j£j aJ jj) Ua.jJjJAjl li^a Clljl£ (JJ il^jl A-Lalf- Aj^)iaJ j^J aJ oAjAaJl 4_lJjjl^j| jj^Jj 
-gi] <ji.jJiJ| 3 alia Jl T^Laiil j^a jCl ijAj VI £4Jc- (jLaj'VI Ija-llaluJJ J P^^-kJ liJUA ililijl «_aj .L^J 3 JaallJl 3J^VI J^ j>* ^C-jJl Jc. I * k, jjailij 

m JaJLLaJl jjlj^l >^Lj ^_Sj^)*-aJl jLlaJl jJjLlLulJl J ^"JlLajJl aJlA aA I Aa.1 (JiaJJj .^Ja - >-'! ^"Jl^ajJl jA Jjiajjl 

til jiS ^ jjkiJl 

ajJ^VI -ijl*il Cp^- fS •& si^JJ-i A-*J .<j?tLP-^ fr L5 ^*. Jj^ 1 * J Ali*AaJl a laJl jjJJJjjlJl AJ^JJaJ jjMQJ J J gJJ^ J (j_J^°J^ ily. ' pLaiaJl ~^"» a jj 
^j-aSI^J CP-^ J J laJJ I iilljAa. jLkAJ jjJJJjjI^Jl OJ^S TTJ^-aiJl IJA gcSjJj «JailaJl jjlj^l jl Clll^aS ' r - J^ialDl a-ujl_J LJ^JJU t, fljla a ^"Jl^aj £- l^jjal 

_4J^)iLaj 0_J^ Clll^aSj aJ J3 JjJajll jl -L*1jJ j^a V-lJ- (_^_Hj t C5~?tU ^J 

Ijja. jl£jAj 4 Jjc. (JsjIluj ^-jj^j j^J^ ^ j^j^jj^Vl Clilja^LJl LJLa jl£ ^ia /"^,:\:*, u '^ ^J-^ J oj£iil ojia jjo jjj^^ ""^ j^'-^-J' cJjl js ^j 

1 " ] _J& " CJ^ cj?tU ' J j ga^fl J Luijj J 3-laJl l"'1 *t'Kl| jl l- i*i 1 1| di |^)a-aJLaJ I jV 4 LaLaJ i " <l j^- aJLaJl (Ja-Lii l^jJaahJJ a laJl j)JJJjjl^j| AJ^jJaj iC-l^a jl 

j|-a A^Jl (Jcj .La LajJ i. *o > jlSj > a oJjSLaJl AJlilJ V I (Jl^i-uVI jLj jj^^ ^^ u " ~ U^Ai*^. '_r' j ^-*J ~ ^ ''.I (jj^jj'"^' ^^J J g *Mj^ CJ-*^ oLai 

I jA lApa. La-Jj^J La^S 111 t^Jjlajll LaA^lilcl jjc Jaall j>a I & aJJ J La^jji 4^ja L^aJl j^a 4j t_jl_ull V i_UVI I^A jl jl^jAj Ljl£ ^-Ij-lJjj AjL jl 

.o^JJ^ AJjLai Clll^jjij 3_a-lJJ (JJ ^ jj* ■ ^-> dlli^ULi.1 ^ a-lJJ ill laJ aJ j j laJJ I jl ?rJl^aij| IJlA *C jjj _«JailaJl jjlj^l 

Jj' U^ (-^J^J iT^J 1 "^^ tJF^° J^ ^ ) L ~^J^ ^ uOJ^' Clllja^LJl aJla aX^J 4(JlUl (Jj^J-uJ (J*^ .J L^ 2"^j-^ iSj^ ^j^^ I^a j^J Jj 

j)-a jl£ il^jli ^JjJaJJl i . ima.j |(1 0) ^ *,:?■ J I ' ; "^J*"^ (j3 i " ^'^ la *Laa_Ja 4J jl - .a a 3_aJJJ (_cl 43jjL& a^aia£ l iLa.lj^j| {_gAa.] ^ - *gJJ j)-a ^"^^ _)^Lla 

ale jjj|j3 A-l-aaJ LaLaJ 3_ajLa_aJ I) ClllpLcjVI &J1& (JJaJj .(J-aLkli ^ jl a 3 (Jj^JJ ^"'^J*'' IJ] 4-a^kia jl JJa j-J] ^-J^)^! dllJljJ^aJl ^UtJ (Jj^JJ jl j]S-a-aJl 

A a.JJJ itilli «_aj Spiral Jj C- alltJaJl (Jj^* (Jj^ Jj-^* (Jj' ^^J^^l ?--^-^l Lg-IlaJ ^^l A_LalaJ| <jl£_J| ^cij (AJjJaJl pl_Laj£j|j AJjJaJl pLjjjiJlj Aj|jjJ| 

Cl±jl£ ^1\ AjJajJl O^J pLaLtll C-VjA liLuLaJ 4 JAaJl j)JJJjjl^j| ^3^ W^ _J^i. U^ L5"^' "^J^^ L>* J J ^** J U^-*^-^' dll^ajalLaJl pLaic ^UtJ ^"Lc^jV 

_l^_ulij oAjAaJI 2_lJjj|.jJ| j^a "^ 3_j|^)C. JJ*Sl L^_Jl_J 3^^* 

La JJjJlSJ j^a a laJl jjJJJjjI^Jl ^-J^aJ j^aJJ J (Jli djI^ajalLaJl (Ja-ul J OJ_ja.j-aj| '"^J? J J ' '■"*' ^J3jj* J ?T-l^-aJj| IJA j^a lla j'l L_i^)iJl (JJ-aJJj 

J3 ^JjUaJl jl_J pLc^VI i^jb (JO JjjJail JjL.*! ^3 0jj^.j-aJ| lUjI J->- aJLaJl CllljaJ JJjJlSJJ 3JjLa_a (C^aJ jl (JjS*-aj| ^JJC. j^a jj^J -ll^J 4 tilJ i (*-*J 

J -lliaj ~^- - ga _^J*J ^ Jj-iSk -ag maJl JjJaJjl g-LaJC LJl^JJoL- i . lliaJJ ^a.1 p ^aJ Jj p jj JjL.*! j| L*JjJ Si, fla I jjM {_g-la.] ^ - *aJJ j)-a aLaJ ^T^)^- 

{5-JjJ V '"'Ij'^-'l jl tiiJJ ioAjia. CllLajLt-a 1 g JJ j I, BJ - ^-*^ jl AJjIjjJI CllLajLt-aJl jliLaJ j| 1 " ! j| S LI a^)aJa AjV j^-*^. V 4t*JjJ A-*J ."S^'J-t' CllLajLl-aJl 

(Cl 4(Jjl& LJ^ljjj ^_iL»_Jaj ^JJC. L^-JC ^CJJJ j)J «JaiLaJl jjlj^l ^" ^^-^ 1 ^ LaJ ^^IDl 3_1jI^J| l"i)jqU1) jjj aJ j)-aj .Ajj|jjj| CllLajLt-aJl jLulij Jj (_5^uJ 

.AJjIjjJI CllLajLt-aJl J 4 ^JJ^ 

^j-Jl^aj ^a.JJ ^^IDl XjLuLaJl lHjIJ ^^A j 4oLlaJl (Jj-ol ^JLuLa *_a (J^LtlJl Jc ^'j-^ a^C i . l±uU ojaa. (Jjl j^a «JaiLaJl jJalDl jLg-3l JaS 4t*ljj j)C a - ^-^j 

Cl±jl£ IJ] La (Jj=± (Jl laJJ J*-a -^J^. ^ 44JA^aJ| (Jjja j)C Aa.lj j)JJj^)J *^ jJj jj^*»J jl j£-a-aj| JJC- j^a Jj Laj _Aj|^jJ| ^ia JAaJl jjJJJjjI^Jl 

_4_ia_JjJJ j I 4j»JaiLa jJ=»J* (Ja-^_>-^ '— J _>* -^ '— J ^P J_)^ ' L - J ^J^- J V._)- J * L>* ^ Jj^aJl *LlaJl CllUjl^Jl 

-Vjl- l-JJ>Ui1 4AJJ'VI Jjx-aill Jj ajJI jjajll 3-LUalla -IJO jA^Jl Jj J-iLjJJ jciJl ^ij-aill ^ oAjAaJl 3_lJjj|^]| dJlj La3 ililli j)-a P^Jl J^J 

(JiaJJ ^^1 oLlaJl iJ^=t\ *ULuLa J jl^'^l j)*-aiuJ t*jjj ^"-Jj .La^la jjialij Clll^)ajalLaj| (J^- Li! J^ '^J^ IJ °'* ULt ^ O-ljAaJl A^lJjjI-liJ jJJJja "^ a jJJjJl 

(Jill jiaJL j j kjl I (Jla ^^a.VI J Jail I J-^LaJ (j£j oAjAaJl 2_1Jjj|a]| 

3_^aa V] jA La AlLa^)J jjalil jJjLjjjjl jl luLaJ 4_ia.^a (JS J L^^a.l^aiuJ ^^1 AiliaJl jl_J ^jLSll jSjlJ jl ^liall q* (jj% -^ 4t*llj J p ^kldJ jl (J^J 

a_jJa.VI 3-jLaJijl CllliLkJJ^VI (J 1 ""*°Jj 4 ^-J^ U^*-^J^J *^- u -^-* ^jLxJl p lAaJ jJjLJJjjJI IJA a la Lull J3j .^^^Jtiljll aJLtll «_a LaLaJ LJjLaUJ 3_c.Aa.j ^ jll ia 

.4Jc pliJl J jl^aluiVI -lj^a.1- (JjaJlulxJl j^ £tf^al 



diiilii j^iii 

jjj*j*_uia jylpl U^^- L>* '— J jJ aJ * -^ ^J"** " (j' J° jAjil ij' (f J^l jj 3 -^ o^jLulil Ajjaiil ^ Q- >-jJ <JjLlliuJ (_5^1l) oAjAaJI 3_lJjj|^j| ^-J^aJ (JjLaJ 

L_j|j_oaJ (Jj^al «_a.JJj _ j)JjLal£lLa jj^'l *AjaUl|j ^*_ljjaj| frlSjjVI J^'J iJLj LaJ3 3_jJaJiJ ^^^LuJ V I JjSOl (JJ-aJJj .a^jJajlj jjJLljJajl plljjVI |LaA 

4 (J JLljJaj| pliljVI <A\ ijjja j)C L**i|jaUl| jjc 4_ajljj| dlLa^jlJl pLSjjl aJJj 4*LlaJl L_jl JjIMj ^ jja 'I i . LlS Jjll J L-J ^"-'^ A-Lllj^lic L_j|^ija Jj jjajjl 

.AJaJl dlljjl£ll jJaJJ I^Aj 
-* LilJ i"iIjqU| Vj (jJLljJall plajjVI V 4-3V ' (JjjSll I^A L>« jj=^ yi ~VJ -^ -^J^ ^ U-^' l * fl *'^* 1 4Ail3^l 3_uj|j^l j^a Ajj-a Jj AjJajJl OJlA pL^aa.j_Jj 

.^ja.1 ^IJI Jj dJjaJlj ClljJaJ J3 3iha Jl J^ljVI jL JjUll pLa^VI ^-^* J J-^ ^b 



dlbj Jo laflLaJ 4-lli -Ol Jo ftjSj^ LH^' ' jjj' J cJ^ ^^Ja^ pLaLt] 4-lLililLj tSjJLa Ij-al -4_l*_lj]all CllLlLaaJI .Ja.1 4_L-ajJ- ^yLukU pLsjjVI j^ 

a-uiVI JJ'"Jj ajaJI IJA L_jLuil 'f- Lfrl-a£l J AjJjJaJ aLal -jSj t-bjJjJaJ OjS LgJ AjLaaJl &.JA jb PJ^J w"^ *"" Ujl j^ UjJ^ U^J J & ^ ' "*] jj J P '_P*^' 

it5 JLuJa]| pLiljVI 4-I=LuiljJ p IjjVI (J^al i^Ljlc (jllal i) ' jjjb AJjJaJ ^Luil J^ ulj (jJLlfkJl plajjVI jl J] 4jIjS Jo aIILI ^ill 

JJj£ t jjJJJjb jjlj^ "^J^.J .'4 a ^^ CllLljlAll JjlaJ J LJJiii'l jA jjJt-lflajl pLUjVI (jl Jc- 4 f J^ll J*^ UjJ^ J"" 1 ^ ^-° 4 r»-^} f^ U^ J J I j' J^ 

jjJLliJajl f.l Q*n*)n jl I^jI IA-v^J J Da.1 jl 'f- i(t_Jaj| Jjiajll 0I0.J Jg '"1 Aa.1 -i_lujLLJlj- jAj) \jp&-l\ i (jJLlJJajl ^cJjlljl l flaJLa J i**i| j-vVi ^l| g-Lalo 

| Jjiajll J L_JJi HJJ Oj3 
.4_ILuLall oJA (Jja. O-JJ-JaJl 4_lJjjl.lll jUaj J jLaJl (Jl-JaJl ~^"» a Jj-JJj 4_la Aa.1 L_JJj5j J (Jj t^^JLljiajl pLilJ V I djLJl ^ ^"'^jj ^O^ ■**■' (_5 1 ?4\j r^ 

^ ( [ , \ \""_ / ' \ '7 ,. ,.," L. . ■ ' .. ... ' (1 . 1) 

j_lC- L*1JJ ^ 3Ja "'i \ aJJj if.\lA\ LgJ i . IJaJ Jill AJJ ill L_]La j] J I g *U|j A l It j» jjUl| L_fijjlal| *_a £i£j J-&V frl J^ V I JjaJJ jb ^jJLulajl pl5jj V I ^ ' ^-° jj 
LgJ L-U^Lul Jill (^A £ JJ^il ^J' ^-lialuJJ Jill jV Jill jl tjTjjVi jj^J 4 ^.J^I ^jUljJ-sll ftJ^J ^lll jVjiJl ^a3 ^ i!^liaa .LJjSjll { _ ff lo OJ^Ull 

.Lajl^ Vljc. JljaJl ^qnui°i i pLj^VI j^ j^.1 £j3 Jj jVj«Jl Jj^* J l^-jj-a A_iL«Jl oJia Clij^luil L^-a j^Jj t^;j^'^ li* .^UJl 

3 tai-ul^J JjJajll AjjJaJ AjAu! 7*J L ^jj J ' "'*' ^^^1 J J - >-"*M Aa.1 L_llj^Jl iJlA ^*Jj L J j J-* " I Lia.jJj.lJ jljJaJ LUlS LaJjJjS L_J^lc.jJ J^ J ^00 "*- J ^ J1 t^ 

^a A-icI L^aJI ojjJl u^-^- Lajla UjJ l_li hjSj l^Jl Iaj ^^IDl CliLkj|j\aJl j-a p- jj jjJ cJj^- Jj-^ p j 1 ^j^'l IJA J a^Luj (JUL _j^-*jI j^j ■ IJ '*JJ^''I pIIjjVI 

(J^_ulJl j-a jl£ tL_l±mj| 1-igJj . J£& -i^- (c-j] LaJLa jluLkldjLa 4jUala (Jja. jLa_kJ V I pL^J jjJ jl£ IjuKjLj 3 JC.I L^aJl OJjJI A_jl-lJ ^^^ia 4L_lLj^j| AjIjjJ ^3jJ 

IJA aLal La.Ha j£j J ^'Vbj tjLa-tSSVI liljJ Jo JaaJ j^jll ^LiJl jjlll Cllli djLjIjall 4_ka.Xa CllLkjIjiil oJlA Jo <_£^*JJ Jill jj^Jl J^- 

oJA- jjJjl *LajLa CllLkj|j\aj| ClljL^aj icLljlDl <-aJJJ LiaLc. jLa_kIiVI pLaJ jjJ * ' ■ ^->1 4_iui jJjjLaa jj^y* -^ j^J .*^ . ' ** \. ** ' ""* J^ L^^^ dlLuJl^jaJl 

j-a j^J J AjV jjll Aial^ CllLkjIjill J^C jbjl LaJJJ jjUl ■Lajli CllLkjIj^l J^O g^-^* tt*ljjj ^7-^* J . V'^" A-^aj^ dlLkjIjill p I jJl JJ^I -OJ-Jl 

J *\jc- JjJaJjl oLc-J AaJ t^^a.1 *Lla.b j)-«j .a^JJjJaJ ' r *- ' A J^* r - ^Lp J ° J^ V^ I U^"l 1^* J J ^** ^ oLc-J a lalmJj / 'j^ mj 0J.la.VI ** taa "^ a j^-a-aJl 

. jjiJl AJLaLc. CllLklilji Jj i " ! J j laJ J3 jjlil A aj\j CllLkjIjlil jl ^-LiJaj] jjjjja jc ^HaJl L_ijjaJ 

-Ipa. p jj 4_k^ ^cJJJ -J jjJLJJJall pLSjjVI jV • JjJaUil '^J^ J^ (J^-^ (Jlj^-VI {J* (jLa. ^b l, a3j,Jl IJA ~l lalt-tll j^-aJ V ^Jl 1-la. ^tjJaljJI j}^ j^Jj 

p IjjV *LliulJj| jl^cVI iSy^ _)^*-^* Aj L * A ^ *' ^ ^ *Jj-"' O^ CllLkjIjiil ^ &l aa J aJja.j^ Clljl£ jjJjl AiaLc. CllLkjIjiil jl jj _(Jj3 ^a bja.j-a j^J aJ 

ja.1 p jJ Jj 4_kj|ja]| (JjallJ t^^Jj .-^-^ 9~ J^ Jj^ Q 4-JC- T*''*'J -^ 1-^J-^?- IjjJaC- jl A_lA-aLa. lIjLluI jSj! L_Lt HJaJ aJ I jJj _^cLaaJl J oJja.j-aj| CllbjIjiJl 

LaLaJ (J- <aila ^ lla ^-abjJ (JJAaJ j-a AJ V j^ 4(_5ja.l OjbaJj / " l\ jja J I Jc oAjAa. dllibia] plj^j j^ ^J V j^ t^-La J^Ua Jj i f.\ Ja V I jj-a 

. Jjl L.U Aj-luiaJl ^-iljaJl JC CllLajLt-a j a - laJJ 

Jo) ja.1 p jJ Jj ( _ ff a. jpl£ p jJ J^^ jl f*-l« ^Ijj jl t^-^ JP^ Jj -V.-^ J>-^C- ^ibiaj Jo oj^SJl ^^jluUI pliljVI ^M-aJ V 1(3^ ^* ^-^>^Li.J 

j-a ^*j1 (J J-Ia-aj| j-a IJA LlajJ Jj jjjb j)-*J ^la 4-aJjSj aJ (J^- 1 ~^""l j^-*^J ^J .(j*^"l Jj J J ^' I alcJ LaJjJaaJiulJ JlJl OJjj-iJl g r ^ ( '- 

.IjlKjj J 4_lcLl^a]| ftjjjll CllLjIjil ^f-l'^H pLlk^aVI 

jl 1 g j£ aJ V La£ tl^-lmaJ jl pljJ^J AjjIjjII CllLajla-aJI Ajjj jl aJVI a^J I^jI j^J V 4jV (JjJalll ^.J=^ J *(^ L^W t^^JJ^ll pliiJVI P^ >'1j aJ 
^-LuLalll Vj 4f-LuLaJ Jj p litJall Vj ip^Ia Jj A£_a^Jl Vj 4A£-aiJ Jj ja-Jl ^ aaJ (Jj^3 jl -^lla- Lfcjj^iaJ ^ula S ja.1 p jJ Jj plj^VI Aa.1 (JjaJ 

;^ULa tf «nUl pLaJjVI ^IjJ l$^ -^j^^ll (jjjall Ija Jj ojUSSVLj t*JaSlJl jjalll Sj^a jc *ilAa jAl l^\jL aLa ^ij .j-jLL Jj 
IjjJ i jjduii ^jjLulajl plaluVI jl J^J -^^-l Vj .jjIjJjI Jo ajLall juilil AjoIajVI oj^I jA (jJljjUI pLSjjVI ;'oAa.lj ojbo J IuJjjI.ajM JA ja. j^J 

(\ 2^) . L *°,:^*^ I J'"- *J^ J-^abo (3^ b-aJl L-JJ laJJ 4_ljjjl^j| CllbJaJil j^Jj SL-ijajll Jc- ajjlSil J-1C. J- gal *<■»>! ^a ^daJDl J bjJ > l! 

.^^^OjJb fJuUJ ga-a L^JI Jc- ^Vl O^A jL^Jaj a^_lJjLa_a ^^JtJjiaJl pLSjj V I <iLuLaJ bobaV Jjlallil oLoJ 1 g LaJLimJ Jill ,_£ja.VI *Ul^a-aj| i . nil > l! V I j}-aj 

jl (jJLliJaJl pLilJVI ^llalt-UJ V I^Jj .LaJ^JaJ Laj A^aJl CllLjjl£j| «JJJ La JjSj jl j^-aJ ^Ijj L ^M V 4-3V '(j^J L^' "SJ-^ ^ (j J 4f^^ P^VI jl Jj£- 

4plja.VI j-a _J^^ J - ic ' jj^-*^* ** 7-.V* pLjoO-Vlj aJaill oJlA jj^JJj _4JaJjjlJJ J-1*JJ ilSajJl j-a J^J ajjijj Jill A_laJl f.\ • laC-Vlj 4-la.jljjJl aJaJjl J-ul3J 

J'Vbj .(L^llA-aUj (J^J OJja.j-a j^J aJ La jLulJ^I j^C (J-aJU jl j^-aJ V |^&ai) Lll«_a jb-a jl Lgi-a Aa.lj j- IaO jlj Jaa IJj ■ Q*''l ^aJX ^tli^aJ j^J 

J i . LLUJalm Jill ojj-aJl OJJjb-a LJ^liJlJj ^J^a CP-^ (JjSlm-aj| IjiLuJJ jl Jc- *J^ Lt-a plja.VI O^A (JS Liu aa Jill OjljVI jj^* jl t JjUSajI j-ai 

i ajjiH Jill AiliaJl aJA lIijI ^Sj .(JjjSll IJA jj^ P^^ (_cl (J*-^* jl ^ g '^ «>J ^i 40-iljj jl tjOj tilllaJ V ^'JJ^-ll pLSjjVI AjII jl LaJj ,ojua.VI 5Ja.j-Jl 

;jLa jcJJl t jjjb gcaj J (jlall ojb'j Jj L^_ujLujI j-a jjJalill ^.J=j 

ljbg M jLjJaJ jl g JJ L_Sj^iia 1 1> 9JJ la j IblljlLaj aJJ^O CllljjaJ ^.J 3 j° jj^* -^ (jj% (j' r^-Jf* ^ -^*-a J- IaO (Cl -^J^-J CLlbjjJ j^-a-all j-a jl£ |j| 

(1 3) .5LIS 

CllLajLt-a jl oAjAa. LoljJl ^cHJj jl ** j£ aJ Vj tL-iJajll Jt" OjjlHI jUC. j| 4_il»_Jaj| jl <AjAall p jjj| jljil ^ » JJ > a I ( _ s *JJiaJl pLSjJVI Jj^ (_^- i *^. V 

bjiJ! (J*ij jl (jJluIjjI pLilJVI * J l"**'" J V i^J^ AilSaJl oJlA jjjb (JJ3 J3j .JjJaJJ Pj^^ (C\ (J*?* J jl ° J J ^° a J ^P tJ?' ■*-^- i ?- pblaol jl oAjAa. AjjIjj 

J L_JJjjJ| LgjL gajJ Cllljiiall (_^jluLaJ plflJjVI Jj oAjAaJl 4_ljjjl^ll dljIuJal L_liulll I >^ ' j (H 4) ^P'j-° ^b^Hal i - ! j Ja J ^ - "" l J°'l f^- 1 fJ La 

_Qjl JaJl CllljJSLjll J i . ! J > H (_5j-uJ Cllljilall jj^J jl j^-aJ V 4 (Jjla JaJ ,_^jiuJ La£j ttilJJ A-aj .(j*^ 3 ^ pLiuVI (_5jlLuLa Jj *A JJS-J1 CllljUstlll 

•iljikll 

iAJj'ljjll CllLajLt-Jl (Ja (J-aa-J (_^Jllj (_s^Jl jP^ll ^jL*- *lj^ J -^J^-J-^llDNA^ » ^L^J^- J t ^ jA ^. (jbnull jl ^Jal L^JI Jo Cllljilall LJjaJ 

OjiiaJl J^AJ jl Lajj t^JAL^a OJ^ii^ LP J.^-'^J .5_Jjb-aJaj| Cll^loUjll jl pb-kliVI CH-* ** .!? J^ ^ '— J ^^A" J * ^7-J***' (Jl > n»"VI j| «JaJlll IJA L^JAaJj 

jajU 4_a.J^l JjaJlllj JJ a JJJ I j-a J^IJ^ J^3 J Cllljiiall a^A L-JJj UJJ CllVLaJl ~^"» a Jj .l^-J^Lal JJ*J jlUNA^ » ^L$.y^ ^-Jj^-all Clj|jJJ*jjl£jJjll 

.4jOL-oI JO <AsA\ L^JL^ 

IjjJaJ JJ^I (j£-kJ Jj AJaJl Cllbjl£Jl JjaJl AJjauuJ b-aO -Ol Jo (jba.VI 4JJ0I J jJ^H SloJ Upljj ^nAj Jill) ojilall Jj JaJJ jl j^-aJ V_ 

J L_lbll A-La Jb^ (CJlll liiljll 1 g jl uS ^ !)l£_kJ ^jxJ Cllljiiall JO AaJibll dlljuilll Aa.U jl jS-aJ Vj .jbia dlljiiail J^jb^ll JJjLlll jV t Vb£ j 
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j^jLuUl CliUllaj a^LcVIj ClAjajil jc\ i Jjjjjjajjj "aljlotij Lijajjjja 

.i-JJajjJl |jl£J JJ^iall (J^aJj J^ £(jr^ Jj L^J-^* j^ AJjI^JuuJl CIjIjJjIjJI jlj 1.1a. J^DNA)) » 4-^J^* jl ij* '- 1 ?' Kl tt1 J 4-4^ Cjr! ^^ 2^-J^.J 

|4jjij liiJJl jljjlxjlj f"C_JajJj 

jl Jj A-JjVI CllLa-ulJl oJA ^LaJjj .OJJj-a JJO L^JjS J i " ! V^ ^**"- V I (JjJaSl (Jj-aJJj 4*JjAa. OJ-iiJ a-uJJJ ^j .OjLiJaj 4jj|jjudOj a JJJI - .a i"i|jal-.l| jjj 

JJj^ JJO jj^J U' ,! gT^- 1 ^! L>* U^ J"^ f Jt Al UT*- U" 1 ^ J Jlj^lio J$U <^JjAa. jj , jjJaUll JJ*-^-a Jo aJSJ (Cl Jj (5-ljJ* jl (j^J V dlljaJaJl 

j>^ja.l Jc- L^ja jjjj jl jl I&j j*>ij*>i j^-^l I^a j' j^l 4-Jc-l (Jj t^cLuJl pbl j>* ,; (jl ij^j V iJl ^-cLuj J JljA*Jl jj*jJI (jl <iiii HjLja jl 

(1 5) . J-^' W^ 4-^S <-k ^ip-Jl j" 1 "*.! V Jl jJjfti . jj^Sj 

4_iaJ JO J ll - tail JJJiDl 'f- jSJj jjj Jj^'M aJLo (Jjloj .OjLiJa IgJI i"i|jal-.l| (j£ CllJJjl S$k 4 jVI **^ O-llia ajfila 4jj Jjg la aJO IjjilLuLa £CjJj 
(2_ljLjJl A_lJUJ| 4-JJ^Jl J ^JaJLuLaJl Ajjjjil 4jalulVI JO t*wn jS jj&J jl j£-aJ J^l dlljiUl 4-uiljjJ llllalSi jll) ^JJ-^I 4-*-^^J ^/UT^ ^Ij^^l 

lp ja. (Ja^lij* CllljaiaJl jl jjilaJ L_lLijLa 40jLiJa i " ]l JJa JO ojLlO (jA ojila L^Jjl^al Jil LjjjSj 4ijj»_<Jl ClAjJaJl (Ja jl AJjjJia. j}^ jjjJJajl jJaJLliJl 
(1 O) ? ^..J^* '* > _J LJ ^ => U Cllljala j^ f al Ja J I (Jl£_kj| j-a 'f-1 (J^_kJ (Jj Jjl-'^l ,^1) Ala. JjJ-ftj ^tlljj jl j^aJ *■ a t f-* a ' t JjJalU 4-lLaO j^ UJj^jJa 

^a dil^aJa ttUijV ^Jjla^lil j-a _)^ *-^_>?-!-^ '^-i^ j j^*-j * Jj^'^l fi^-^ ^ Jj .a-iiia fi_>^=> jyj^* cl^-l l>* AJj-ifaJI ^j^t- M (_P J,! ' "" a c>^l j^ -^ 

j^Jj itj^- -^ ^^?- 4-l^-J^I IJ* |Jc ^**'ljal-.l| dlia.jf J3j _4_c.^ulJ ^**'ljaLl| 1 ^ja ^JaJ aJ j)-aj fi_)^ ^-J-^ J*^ ^JJ Clll^)AaJl 0J1A jV 4^£LaJl ^jl-JJ 

l^ljLa p j- ^.j^l| Ija ^ jjijl-J* jj-^jj^- t -j_pjjJ-'*^l ajIj^JI JLo i . uS JS*j _Jaa oAja-a a^)aia AjI laa.^J aJ 

^jJ Jj^-la I^jI ^.1 Jaa^Lj ^J 44_luJ jjuM^ j- JJ^V ^LiJI plaJl ^^l^a. ^ U jlja.1 ^J ^1 X^£Uil ^jLjJI ^UijI Jl AJ^Ijll ^JjLa^l ^-flVi jyj j- 

(1 f ) .-V.-^ P^Jy\ is^- jl ... j^*-^ 1 -V.- 1 ?- 
I^Jjij <^£LaJl 4jIjj i'"- 1 " \:j7- 1 j^^Jl L_ijLaj]| (jlia.] *t~- t jLaiu u^.^-* j* '^^1 LLia.\j (3^Sj 

tapLjaVlj ifiJj^^lj tajl^pJl jj<a i_LujLa L_Sj^)JaJ 4_^£liJl ^jI-JJ j-a (jLlaJ ^JJJLlJ AjljjJl g-LaiO jj-a iA^JJC-j ^)J^aj CllALa-kJ^JjO j j^J^-a ala ^Sj 

jA IJA (J* .j^Jall oJa^-a jl <^ilj CjjjIj L^_K Clul£ l^-^j ti-iljoUl p I jj| A^? <K t^lli JO ^cllJa .pU-^VIj AJjLajSJI jlj^Jb 4jsJU_J|j 4^!)Lk]|j 

JJjIjflll ^J^. 1ft ■ ^J jl 4jt£-aj-J jl£ ^'Ijj^l pLaIo 1 g T L ^ ^1 ^Jja.jil j-a J^ J^O JJO ^a.jJ V AjV SV 2^1 Jl CS^ VjLulJVI A*l-a ^lll JjViMl 

(1 8) .AjL-aVl ^'WjjVi Jl ftJjaJl jl i^SaJl jl iCll^Jl Ujl^w jj% jl L*J CllljaLLJl oJA jl i^Sljll Jj .l^JS £tlji (_^^l 

oLc-J L^lio ^'ij *ULuL<Jl OJA ^- JaJ La^Icj _OjLiJa ^uUlJ jLulJVI J'"- ' " 1 Jg la Jil t"i)jaUl) <j£ dl^Jal ^33 _ jLulJ^I ■ a ' f *- ** "' Q *' * - ^j'l ^3. *..J 

J t'*^ ''^^ (Jll ^**'ljal-.l| jj^ mii n*i j m ■jjJauH 'f ^y^ 1^ °- "-JJ OjUjaJl t"i) jjaH) oJA (J_La ' r - *ul«l ftJ-^J *^ jjJjLaJ (Jj 4 jLa^Jl j-a IjLluJ jjalil 

4JlLal£ JjJaljl i . uS "3 lUjI J>ilaj| bJA ^^5Jj . . . jUa J^xjlJ I jl t4-al^Sj| jl 4 ^_^_-<iJ I jl & jjU 4-aJ^llLa jl iAJji-Jl (JXa CIiIaLoj iAJAuia. lHAa_jjj!J jLulJ V I 

jjiajJl *iij jl i^JjlLJl j-a Jlj) JjJaJ ^Jl jj^* jl (J^-oJ V t3 -^a_>a jl j-iaU_a l^jUll t*l JJJ jJl AjLsJlII jl Jj^ (jV (jC-b Vj . jjajll AjJl JJl Jo 

.(pllJl Jo ojja jj^Ij (J^aal Vl^j^l 

j^Aj ( j j U*!l I oloJ L_j|jJalj aOjJ AlLuJjS l *i|jaUl| i|Akluj| Ajjl£_aj aJJt! A_Luit_uil L_ll_luj| Aj^lj* Aa.jJ \^^i Lai ljLajjj 
(Ja.Jjj| jl_J ^jJalajl ^jjJaiJj _l^J LJ Jj*JJ ^CjJl ^ a \\ jjlAJLj J- ^aJ Laj|j jl£j *J|-9 tUjI^ulO L-JAaJ t"i) jjaH) jj] L^j | jLja t"i) jjaUll j^jIjaJI JJjLj]|_ \ 

Jjdl oAja-a ojila AjI C-JjAa. Jaa.^L aJ i^aljil Jj .0 Imaji-U (JJ i . IjS jjJjl IJA jluaJ JJ jl«_aj (J-al£ L_JJa JJ "3 ^^^oljil JJO 

SjjUl dll aJxiiaJl J-JJ Jl L_j|jilaJl ^J^J jl UJi l^^aJl jjIHj ^iUJlDNA» » ^t^j^- j! ° "M^ ^^ji*- ^j CLlljiLlI t \uW] V.2 
jl lAjAa. IjjJaO L3 ^\ JJ^I 4-lJ a^J jl i"' 1 al-H ja-aJ Vj .<ilja_a j^Lal Jl jJO L^Jlj Jl j\ ilAjJ-aJd Jl jl tl g Jal al j-a AjjIjjJl L_jLajl*-aU 
_ jJaJjl j-a jiVI ^TJ^)^ j' L J^ ^'1 L>* f-^l jj_H CJ^ 1 oJLljIjI CllVLaJl J^IO f_LU L^JO ^JJJ Vj .oAjAa. 4-LL^aLa 
jl AjLk J t_^ajO L_JAaJ Jlj.V. JJ»J ^1 jV it^Jl Cfi^ AjLjUjJI Lj^aJl J t " n la Jfl jj^* jl -^V 4^^^' cJ^I Jj ftjiUl (JSjJJ (^J.3 
L_liui (_^V jl pU-kliVI J^-J* <■ , 1 J x *1 J *JJajJ jailI JJl jLuijVI jyc^ ^Jj^* JJ iU^^I cW^ J*-^ . J^l U^t^I Jj U^HJ jl j^M V a^iiaJl J j>>iQ 

.iioui jL^vrji >i 

AJ^VI A-a L^l^pl I^A (3^-V.J .^ A Jj^ (<, j L^-^J^* jl j^M ^-*^f° ^ J ^r' *4' -^J^J ■*-! I_>^ ( ' " ] J J ^ -^ ^.. I '"^ JjlaJl jj^J jl (JJaJLkJlJ 4 jl^aJa.t_Jj 

_4Jjj£aJl jo JjijJI (Ja JU»J jJjLlLuiJl IJA jl 7* J- ^jj J^ laJ (_C^il Clll j>a_a_L<Jl (Ja m J oJja.j-aJl 



ja plj^VI LP jj^J* Aijjiail oJl^Jj t jil p jJ Jl ^-i-al Jja.j>Jl p jjJl (Jj^* f^-l3jil JjJ-aJj > aL-U j-a Lk^j J3 j^a. p jJ (Ja jli jjiajJl ^JjJaJJ tfiSj 

■ j.l* ' I j^.^-* U^-^- .l?.IJ ^ (H^-HJ UJ^'^I l^ 1 * j)-3 iAJJJaJJl J Jjj LaJxJa.j _ Jja.jJl jJa. Jj Cllia.j 

.^JjjJaJl aJLSjjVI ftJJflll aJA j!)la. I " 1 » ; iilo ^jjll 3 kjjijlJl plj^VI j^a JJJ*J| Ja.jJ jl i^JjjLJl j)^3 St^lJja JlaJl jl£ IJJj 

t fla I jj'l Ljlja. j-a l^*i L_JjjjiJa|j ^^.JaLJl J 1 " I ml O J3 L_4a.ljj _>^-VI L^_L-aJj t^La_uj| *JL^aJ C_lUjl£ t^JljA jj^* jl *— ^_P% !(JLlJ| (J^ > l! J*i 

JjjJaJl ^-ilja. j-a l^*i CliluJJal J]| 4 JjjJaJl L_ia.ljjJl pJ i " ! ml O Jfl jj^* jl >-J _JJ3J jl t -' > , 9 *J AJLaJJ Jjl L^LiaJ V I Ljlja. Jl ^ fll - la VI J 

|a_ujlj 4 ( _ 5 _^LJ| J i - ! nil O J3 L^JL jjlajj ^^1 4Aj]LlaJl CllljjlaJl OJA Jj JJ j laJJ I oloJ JJjuLJj .£jl*j L^-J AJLaJJ t^^l L *°^ljj I ^lj^ Jj ^ ^ - ^a VI J 

.yijjjvi Ji^vi 

jl LJ JJJ3J 4liiJJl j^ ^*lj .P^^lj JJ*JI ' " Lj3i ^a 4 jJJ^jJl (JJ 4 jJJ^LaJl l*La Aa.jJ jl -(jjj- L-ijIlaja 4 (J*iJlj i " ! nil O JS* CllLjIjJaJl fijA (JjU i " ! jl a IJlj 
i^ya AjJlaJl p IjJVI JJC^ j-* j/^ J JJ^I aJLsjjVI (Jla^VI o^A AiO jj^J jl LJJJSJ La£ 4 L_J I j>ajaJLJ I (Ja m J oJja.j-a Ajj jaJl L_j|_jjl£j| aJA IjIIj jj^J 

I^JjJL t*ljj jjjl J _>^ 4 P I j^VI O*- 3 ! 4-J^S Jj .^aJLatJl -r-l a *l A-l-aa. J IaLAjL Ja.jJ jl L_2jJ3Jj 4Clllj|jJaJl 

(ja ta-a plj^VI aJA JaJjJ j] 4^.^ Jl J i " 1 lSLo jS 3 lajjljlaJl Jla^VI j-a L^J J*-aa. V toljjl liJljA jl j£^l j-afl 4^ aJa ■ ^ JjjJaJ C1jjI£ IJ] 

(1 9) .Cllljaji_lJl IjIIj JJJ V) (jj-laLall J Ujja.j Jo 2Jj| jSjJJ jl j^-aJ V 4 (JVI-Jj ...1-^- j^J ^JJ ^J^? ^1 ^^ 4-xjLjJl J^IjjVI 

jl tiJjjl jjaa 4-AjLai j-a ac-j^I ^^j .(JjSIulJI J I g jIo jjj*JI J (J-°l-J j^ ** '^j 4A_iil_ajjVI cJl£-kjVI oja (Jj^ 4jLiij Ayljj J^ ^-uiaj jjjb jl^j 



ij^jjL La ^jjlaJl CIjIjjt > r-i (Jj-oa (^i p IjjVI lU- 3 ' 4-jLS (ji 4-ij^ lilliJ SojjSLJl ajJLsjjVI JKuiVI oJa jA ajjjIoj (J^J^ J ^J^- J" ^H^l 
VaJLsJjVI Jl£-mVI c> IgJ j.^ V bl-ici jl^- j£ cs 3 lS^P V -jJI- liUla 4 jja'Jl J ml mil (jjjla 0° l£J=^ &'jj' l> ^J-^J' ■* £ljlVl £iA£ IJI 
Cff JLiJj t^jjJalll &ja (^a jjj LJ taaj t j£Jj ^ - ul j ^ V w '* *' w " -IaIjI L&- pljlVI jj^* j' j>« V-aj 4-LL^lla.l AJLa. j^a L^K S. nUl (jj^j V liLal 
jVI JaJ V IjLJ ...?ljjVI oj^a j^a ■ ^^'< Vj ^*j V Jl.ic.lj *jj-^~ 1 s jc- jj*j V -jjj- IJLaJ .AjJLsjjVI (Jl£j^VI j>* <jHW^ JJ£ - l ^ja Uj^V. j' 

&JA JjJJa. jl! ?4-aJiLaj| Jl S lj] VI J AJjIjjJI Jl£^VI AJLaj ^ Q - ga J -laJJJ A la > H j*^ a tcljll 44 la > ii jla ** Jjl Ja L_Sj^)JaJ ajuUJ jl! t3 lajJljlLajl AHalJl ^i 

(2U) . L **'*j'l j>* ^Jj^ 3 *J^ jia ** Jj» ' ""'I 
J dlSjll lilij Jo± l a *XI ^jj| L_j|ja^alJl Ja_u! jl_J 4jjll]| 4jaLaJl (^3 LjIjJ&VI IjA ^ *7-*J^ '*- aJ % L)' UjJ^ P^LlujI ^jJl llSkjl! J-Lulilll J!LaJj 

aJjSLajl L-jllIajl (. "ol ljlSI aJJ > U (JJj gajjjl J i**i| j-v Vi J| J-^ ul 4_uiljJ JJC -01 J^lj 'Lial£ j£L} 

(JO (ji-la.1 J ^kldf- *_uOl (j^SlI (. L-gaJ-La jia L_iJ J V I p l^J LP J ^JjjQ^-jj L-j|^3^Lajl (JC (j J ' "*°J ^J^ j ^ Ujj' J '^^^f^ .Jj^* ^ oLcj ^jLajj 4_ajjjj 

^gJc- -Ol JQ^^I pUj| 4ilii£_J| Clllj^aJlJl (JS L-JJJjj ja'j _AjJlijj| (Jl£_kj| Aj| (jVI ^'^ j. o^'K'i J t4_U±aJl iAJj^i. ^ j*^^' tjF^J .^^J°° A ^ ClAlLsJl 

jjjJ- IjJJ 1 '^ ta^JJ^JaJ IjJJJJ (jl jjjJjLaJ Jjiajll oLcj ^jl£ LaJJJj .(J-al£ ily.J^* (^ oL^J L_3i J V I I'"- ' " 1 J^ la J3 al Ja J I (jla -JjJajll oLcj ^*J La gC^C 

jU jU^Jl (^a ->>^ 

Jj^.j aX -ljlj^Jj Ijl^a- L JLLiL&lnia 4p l_pVI jl L_JJJ^Jj| ^jluLa '^ pl^uJ t(JJj dajjj J L-jl^a^Lajl jj^- lU I L gx^j |jj LiJl ^ ^-Jl^LiJl ^Jalj (J^-^* 

(21 ) .L^J^"^' L_lLuia. t3 ic OJJi.lj <£.j^yl t^La-^ jW^' iM 'CS^MJ - ^ JJ^ 

jlJljla P J" ^-J^M IJA (g-lc i^^^JjI^LuJ ^jLa Clll^a^LaJl aJLc jA t J j laJJ I oLcj (_j-a jL\ p I J (J^Sj 

i, a^J Jj .i^Jj!)U AjaljajaJl djljJjSjll (^3 3 ^j°^ aJl 4_^ajilaJ| p IjjVI jl5I jel Sllllja^lJl (Ja ul ^ (j-a^J AJjJajJl Cllbjj ^ A_LujLujVI <KAJ| j) 

^j'^ M oLc-J 3 a^a JjJ^Jl IjA iCJJj .oLai ^gilaJj i jl la VI J^ laJ liiJJ ^j ' ^J 1 * J '(JjJ^ ^ ^ ' *^J*^^ c^' ** lajjljlaJl (Jl S ul$ J jU*l Ajj Jaa (Ja-uJl IjA 

(22) >i U^ J3 ^IjjVi (jL iliUii 

ale jlluji Ttiiajl LaJ^iia. t^iJjj 4(JjiLuLaJl ^ OJjSLaJl AjJlillVI (Jl£juJVI Jj^ la jUaJjl (_j-a (_gj laJl aX «_a (J-aL»llll j-J] LJajl Jjiajll oLcj J la - gal J3j 

|?T jja. (JJajJ t j^ ' '^ C, Ajt-aLaJ Cll l^)a-a_laJ I 
. . .(J-al£jj| (3^^ ^ i. *ol ..n<V| ^tl^alj 4A_lic O^JaJjjJI L^-X-a J '"''J jl£j 4_a.jjJ Lllc. (Ja_ulJl IjA fcJ^al J^a S Clll^)aLa_LaJl (Ja lU ^3 (JO j| ^JC^U ^^^Ij V 

l**iqlhX) ljjVI L-jlliJa (j-a <ljJa ajal _jjj*jj .Aajj Cliaj ^ i " 1 J^ la ja *LlaJl ClllJjlAjl (JS (jl ?tjJaJJ t L-J l^aLa-LaJ I (Ja > Hj L_ijVI L-jlliJa 4_uj|jJ JJc 

.<iuj jjAa oSO-oOOj^ Ia jac jjL t^lj ^jfal£Jl ji^iwll ^ cIijjSj ^1 lillj ^ 3_ia. Cliljjl£l ciilja^JLa L^_ia 

^jj| dll^)a-a_Laj| ?--^*^j -( JjSjLuJ L_S^Luj| L^J gcJ (Cl S L-J l^aLaJLaJ I (Ja-LU ^k oLai ^J.'^^'l J- <ajul XljJa ^ CllikJJ^I ^W "Lla H t"4 nKl| j " i j^ U jSJ 
Cllljjlaa^Ul (_j-a Ia JJ£.j 4Aj^)aJ jiLla*j AAa^ilA t£La_uj|j 4_liJajl UIjJJj L-jLjaiL-ujj t, *Oj.>-.qM lHjUj^J l**i! l|jJa.j AaljS Aj^)J-alAj| Jj^- - >-M ^ L-jJiJllSI 
clijjaJl |jA jl <^.J^ l^a. ^Lai J^ uij ojla_Jl Cllljjl£j| j^a JjAll JJ^*Jl IjA Jla j^a 2jj£-Jl A ±a ll Cllljjl£j| j^a ^-uiljll l=a-lLa>Jl IjA J^> Ja'j .oj1*-J| 

.(Cambrian Explosion) l;^^' j^vi ^b^jjj^i ^UiVi ^ -gj jL^^aaJi 

4-la.jJjJjJiajl L-jl JjSjJjIj 4AJja^J| OJjjJl 0_^a.lj 4 aJ nil j^- J I j 4 JJ*J| (J^ 1 ' . U^J* I 0-ii»-a ^-Sa-U AljJajl CJA ^ ^ LiL&ajl oLjaJl (Jl£-kj| a ^"» a ^JuJJJj 

C-jLuJ-lT- j^a 4jjS-aJlj 4_LaAa-aJl I, J^l^bJjI Ajj*^\j* L_jLj|jJaJl (Jj^ - L . 'J^ J** J ."» J i(Jl^-ajl (JJJ > U (e-i*a _AjJAaJl L^jljjJaJ j)C- <■ flljaJ V t^^l A-aJiLaJl 

liiLaJ i. Qjl>-.oI| CllUj^lJ* jj^ j] j jC-l^JjJij jluLklij jJj J^jajlA i " ]l ■* aLa ^ 1-la.jJjJaJl jLlujI 4L_1jJ llL a Uj%J .."J A1 ^* I L5^ 'O?'* a ^■J- 1 ^** 

(24) . I \!7- ^-HJ-^ ' . ] J ^'^ a J *J^ '— j y j ^- a " J^ J 1 ^*" '"^.IJ' ""J ' J ^ a iSy^ *-} CJ L ffl\ ^ j}"" U '\l ^ I aJ a - >-*^ 

^jj| 4*LllaJl "^ \|"- j i**'l *''Kl| j)JJj 1^-iiJ -^J^ (j-fljull (_P-kJ jl ci^-^j ^°'^ (_$l cJj-^J ci-*^ LP-^ cj^ oLai l_jj£jjJ| ojl*-a CliljjLaa^ul OJA i " ! J^ la jIj 

.^jVI ( _ 5 ic abaJl Jl£_kj| j^a ^-jll (J^uill -Clibjlia^l lJI lSlSI (Jja- Jlaj Clul£ 

jLailVI j)C tjjLj La ^cJ^ajJJ 4 JjJaJjl ^J-iLj ^ L^aLaJl CllLc^jJa-aJl _)£-^l (_^J^-j J .'*'**' (_5^l <— ^jVI ^ jic *Ua_a ^ J^)a_aj| 4 ^^i-U^jJjJll "^ j a JjLlUJJJ ^Is'j 

I Jjiajll oLcjJ ajJJ^ oLa-LLa 4_jl_LaJ pLa. ^CjJl (C^fal^Jl 

J- gmJl AjI^J -lie 4*UaaJj| OJA -i*Jj .AjS*Jj| j)-a ^laJJJ l " iaV J-^ .- ' "*'*' (^J^J fj^^ ^-* ^ c^' CllLlljJaJl (Jl£ ml -oLai- i " ! Jg la 4<luJ JjJlJ t L^al (Jja 

Cl±ll£j .aJUJl ^ Ojla_a Cllljjl£ (JjLj Jja-Jl ^La <cjj| ^Jjladll jLailVI ( _ 5 lc 4-a^lc 44_luj jj^-« 550 LS^^J^ '-M L?' ' W^ 3 ^ J ^J-^ L^^f*^' 

{jc. -*_J 3^*-^* L5^"^ J-^ S^^ S"* - ^' ^ ' """* . 1 0° _3^ a -^* ' " ] ^ ^ J 'L^^f*^' J- — ■* M CP^jl (j^ (J*-^^ *^_J?-J^ a J^' ^-*^ LS-"' ^JJJ^M CllLlljJ^aJl i . U ■**< 

(25) .(.jJl g-Jl W^-4 

Cll^Ja ja pl_la.VI p l_jll j>a oj-LaJ-aJl JaLajVI SJA jj^* jl j^-*^. L °J^J VdlLUjJaJl p l^ll j^a JJJ^'I JJJ»Jl I^A (Jll-aJ flLaJ gcjij L_ijVI ' " La J - gal <■ JJ^a 
Aa.1 jA j 4 JJjiul^l Ajt-aLa. (j-a ^l£j|j JjLkJlJJJ 4 jljJaJl ailc ala'j _JjJaJj| oLcj ,_£jJ <jLa.j j)C L-Ja J*^ ■UjjjiVI O^A CllJlj La Vt^^jlAa t, flLjl ^J^J jj-^ 

I-aJjAJ I g V- *a|jJ jl^ (jjll ^^aJl JSJ 4_LujLujVI Jj^?Jl J^;' ; j^ill AilSaJl OJA ( _ 5 lc (JJJjijIIj 4 JUJl j^fl jCjjlajll jSill jL^all _>j^I 

i**il CjAa a ~^"» a L^_ia Lj^a-j ^jjjl i**il Oji-.ll ^ja| CaIxjI jjj' a DUO t^'j^- Lfc^aC * J JJ ( _ 5 ^l) Aj_JJ-al^j| Jj^ - <aj| t"4 Oji-. j j*!-» j 4(JUaJ| (JJJ > l! ' r - 

jl jj-i liiLlA LajID CIicjj Lg_il£j _>-aVI j^,j } &J* ' " ] j^ I 3 £j-a Ujl cj^ jj^- , **'l j>« a-iiLa (J^kj ^ l^-la jjjjiJI ><"- LljUc jIJj _a_lujLujVI CliLjlia^UI 

(26) .cS^^ U^J^' JJ»-uj| ja IjA ^alLaJl p JJ^' AjlaC Jg Jn.a jl Jj^' (j (J-^J .l$Jj^ &J^ iS^i J^ 

j£_kj j^a t-3jVI (^5^ oLjaJl Jj^=> JJ" 1 ^ o^-jil <1lujj1I jA (3^1 jV 43^-Jl (jic ^ja JJj ^jj-al£ll jLailVI jL ljIjjo^J 3^j' j j^-^I J3j 

Cll^Ja jl AJaJl L-jl nKl| jj^J jl Laj |^ljla AilSaJl aJ^J LJajj ^_il^)lc.VL 4 J j lajj I oLcJ j)-a JJg ■**< g-Lla.1 ^Jlc jAj iLaJjJja L_l!ilc.jJ ala ja'j .(J-*^ 
OJja.j-a Cl±ll£ p \jl\ j)-a i " ! J j laJ Ja LgJl JJ^la 4 JjJaJjl (J-al£ (j£-kJ ^ i " ! J^ la Ja j^J aJ I j]j . J^ laJ aJ L^JI Lajj Jjiajjl <ial£ ^tb j ^_ijVI '^J '^ 
(^ / ) .$-(^1 (_P >>, • *J^ ^J 3 ' ** ^"'^jJ (J*-^^ t^Sla Ja Lg_Jl JJ ^-3 4 J j laJJ I (J-al£ (J^-kJ ^ Cll^Ja Ja Cllll£ Ijjj _La Jj"-*^ AjLaC (^.^A 3 0° (J^ 3 L>* 

4oLai aLiaJl L^_ia Cluj ja 4(JjI Lgaill jl i_jLla.VI g^al Jj ^ ajjj ^^1 4ojjj£]| p IjjVI C1ijI£ IjI ;i . uS Lajjc lilli ^j-^ jLaja.1 4 mil jjjb tilj^l ^aj 

^ Jj-^-^l laJ-iJall J ^jj^K!| j,^,\\ (JlaJj (28) (j*^f^^ pLJlllVI (Jl^La. j|-a g-^jJajll Jja-Jb pljlVI jh^M AjjJall ^JjlS ^-J^)*^ AiliaJl oJA (Jlaluia 
iC^)!^ \ J- gajJj ^ Q- —j pLLl AjJlilill L_jllla. Jj^-J ^^*-J ^jj**' "**',' (J3j1lU 4 (C J j laJJ I (C^uLJjjjJI Clll^)a-a_LaJl aJLc lJjJjU i . 1J-lHjI Ij^Jj . jjjlJ ^JjIIjI 

(29) .ljj^j JO ^ ^^-^ij jjjb <^ji t^^i c^jii i^* j! :^Li^ 

<JLi. j^a oLai CllJ^ia Jj 44 aJiilJl Jl S ul V I Jj AJjIjJI Jl£-kJ V I j>a JjlaJJ J ^J"-^ lIiLIjKJI jl Jl Jjulj L-jlja^alJl Ja-uJ jji 4UJ ?^JaJJ La£j 

jdlSla. Jj 4 J j laJJ I ^ lajjll^J Jja.jj| Jl=± ^A\ Clllj aJ AJaJl CllUjl^Jl jla 4 jl - gaJa.1 Jj _AjJl_La 



■ (j/'" 1 L>* U^}^-*^ Clll^klic (J^A L^La^jil (_!] La 4\£jjJaJ L-Jj^J J3 S^jj Jm) 4ojU| ^a dl^Ja ^W 4\jJ^Jl lHjLj jlSa^U I jl JjJaJjl frLalc LJJjij 

.tiH ftuiVt jjjj ClAjjl£a!>l]| aJA jju jjlaj ^j-^. Jj JJ*" ajUjUjI LlilSLa. ajI ^a.jj V tilliS 44jjjJAjM l-jLjUb^ L_i!iLuil <e1 -i^jj V La£ 4iiUJ *_aj 
j-ia. (^i U A > Ha I £ jLi. Clibjlia^b 4-^aLaJl 4_jL*Jl X^uijVI ^.jj '4 ■ Aa^iVlj ClAjjlaa^Jl jjj 2JjU 3 jjjS jj C_Ai!>l_ia.l lifliA jl j-^JL j^-^-j 

(jl <■ oj*ioJ| j-aj L u A *^.. '"'Ij^'l (Jjj^Ij (JjjilLuil J3 JjlgJl J J "^ I I^A LA-* lJ' -^ Vj .Lg-iaJ-J A ;'■ >-M I frla mJl Aa.jj*j ClAj jUiaJ I (Jj lilLa^VI (j ^'"** 

.OJjj^aJ ^lll AjftjJjVI (jKulVI JJJ^J -^J^* 

4AJjlaa!)lJI iJJlja^lJl J£,Xa Jc IjJJC .iSj ,4-UJaljJaVI (jKuiVI aJA JO tjAj 4_lui 1 40 ^ L - ^jVI CllUiL j^fl jjjiaJ Jjlalll file. J iaJ ^Sj 

. jjJjVI JJJ AJaxJjlLa AjLa. ^ aAa.lj aja^alla '<"- "^ jjj 1-lj| Aa.1 J-1*J J U^J *** J^ A1L "I Clllja^allJl jJJ^Laj 

|4_LaJajJl t^La-uiVI (Jj^alj 4\jjJl Jj^ | jljjjj (JlLa J AJLIaJl O^J 4 J jJ Jlj-la. 4(CJjJaJj| l**i|j-^. Vi J| Jlc. L_flJJ*Jj 

L«_ujIj ta^ULkl LJ*i till ft >>i V I aJA i, JlaJij .CjjjSj djajll ^ij J oj-a JjV Clilja^lJl J-> >n J 4_LaJajJl iiLa^!>l] Ajcjall aj^jII J_uia*VI ^j^=> -^1 

l '"j^J V^_S-}lla.VI j-a -XJuiljJl i^Jl l-lg_J IgJ ^C-axJ (_£-ul La J ?<i]LajulV I ^JlA i " ! J^ la t ^1^3 .6jSj 4-^L ta^a L^JI LaS tS jKlhI) 4-^.1 *M j-a ^CJ(_lj| Lg-tJaJlJ JC 

(30) ^^'-^ ** la > H jJ ^ (Jl£_kIiV JJl (CI -^JJ V liLaJj ^OjSj ^i^- L^a_La^. '"'^^1 
jJjLIluiJI IJA j^Jj .dll_LlLa^)J (_!] t*MjV< aJ dlljjlia^Ul j-a i " ! J j laJ J3 t^]La_ujVI jl ■ a ' f *- J*JJJ jl (JjLaJj (_5_>Al *^j^-^- J^iajil jJjLlLuJ jJaAjj 
(lHjUJI jjJajJl pLalf- _J&-^ - i3k ' f^-3 -^J .^^^W .J^-^ ^ ° ' a ^ J <J ^ Jtl " ^ ° ' "•" J JP^ ^J^-J -^jH *- ia 'lj ^J^'" *"-^ Aa.jJ V ij ^0^-^^ 4_^alL L^ajl 
li]La_uiVI U^ ** ' L< S''' A '"^JT-^*^ ^-JJ-J ' " u '\:' I^^Jjll j-a ^(^j-^ AiliaJl O^J LJl^JO VLj 4 J j laJJ I j CllbjllaJl dll^)^ALa L_lljS I, *°'j^ 4(Jjjl£ dj^JJjJ 

^j (31 ) JjVi ^uLajJi j^j ( r ijsi <*jji jc Cjjs ^i c^uij^ ta^ui Ujiu^i jjji£ Wj ^i) (rhipidistian fish) ^=^Ji 

Wji (caecilians) 

p- l_pVI f-^l jj ij - t-S ' J** ' " ■" -i^lj L *°*' lt ^ 1-AJj^.j *JjlLaJl lHjLL tail jjj » aaJ] j ^ aJ ^M J J ' """* ^ (_c-jj J J*^ '— J W" 1 ^- a _H *4' ^J^J i*s Up-* (-5' "^J^ ^ 

(O^) ■** J^ 'I LgJ^Lull 6JJjS 2^.J^J A-hJ^ iJjUjLiulJjJlj CllljAia^jlJlj polL laJl j-a ^ij^)«_aj| 

4 (C0Gl3C3nth) ^-iJl^Vj^ (^^ A£^xil ^jSj ^J J3j .(Jailb Jj^-J^ j>ll£J) IJA (Jla jl jj^il*J Jj^l ol^J jl£ (l "l^ fl 4_luJ 50 J^ L5^J 

'f (J^aiJ j^La. Aj^aJil OJj-lIj j\^-a.j (j ^- daA jLg_^.j J^ialLa p-LaJj A_1j)aJ <JJ AJJJ LljLilJl ^l£_kli 1^ >-jJ 4*LluJ jJJ^La 4T U J^ * J l-&^aC jja 

4Ll]LlllJ^Lljl AjI^-J *^ \-g-ia (JIa^. V ** SjSa l^-L >-jJ ^J^-JJ-'^'I dll^LuliDl aJA *LLaL»Jl iaLuJjVI CllLSj ^3j ^^^^^aiJ AjjI^J A_pl jJa ^-^J cJ^ 4*LuljLlj| 

_4_uljLJl Jj pLJl j-a fC J j lajl I (JjaJlll ^jAa. tllAj fjQjQ^ LJLUjl !^£_kJ 1 A jl ilr.1 j ci±jl£VjSJl AJ-l3j aJ IJ^A j 

ClLa^S (^lll) clul£Vj^l 4-L^aS j-a A^. a£^uJ jUia^al *$ jj S J 938 (j.^'^.p) J J V I jj^ 22 J Lg ^ ^ JaU^-Jl J l^a. jAa I al L^jSl iJjAa. j^J 

^alua 4_jLiaJ pLi. J3 lLuI£Vj^j! j-a ^^a. (jjl^J J^^A 3 l *°^ ' "^ I jl ^ liLj Vj j (' " I ^ a ilul j jJJ a j ; l»-lui ^ia LJ^Sjl ULiljl ^l£_kli l^L >-jJ ^LulJl J 

4AJJ'VI ^IjC-VI j^J (33)W^ ^J^"-^^^ i-i^L-a AJ\ jj JJ^I ^A^jJ jl^ La 'Oj 4LlLLaj-il .J .£ ((CJjklll Clllj^^lJl JLc (JlS J3j .Jjladll oLcJ 4_LujLa 

_aJb»Jl pLa.jl t, fljjai a J cl±]l£Vj^ ** ^ a LU (jJJ a j-a _JJ^I jLllaj^al O^C- jl Ja I J aJ 

4j]J liJLa^jVI aJA ,_^J j^J aia 4a^j|plcj| ^t~- J^J .AJLlaJl ClllAjJjliLuJl p-ljlkl J Jjjalll ale J <_£-lLaJ ^Aa A_laJl cl±jl£Vj^l t^lLaJjl Cllikl^j 

^ S a > H jli 4lilJJl 'f aj^lcj (o4)(J* J S^ ''JT- a j-a _JJ^I j% aJ ^Jjl^J <*-JJ 4-Jl JjJajll alcJ f"_)J3l (G-^\ j- ^— * M jl j^p'j ^ _J£& p La ^ Vj ^'-^ 

J gCJ*J 4^-aAil ^J^ a j-a J-&1 -Aaljil J- j^J aJ 4-uljLJl j-JI pLaJl j-a T'jJ^'l ^tluJJ ^W i. '""-Ijj'l ** ""■ m J a IAjIiIC-Lj I g aJ ^Q*^ aJ ^^1 lLuI£Vj^j! 

MO) .pLaJl ftlaxJ j-a 1_>La ^ OU 0° C)^* ^L^-aJ iai L_JJJ3J aJj CllUa_la_aj| jLaC-l 



dlLljLa^)Jl jl LJaJl (CJjJajll jJjLlLulil |JA ^- JjSjj .LHjLjjLa^Jl ^ ^"'^jj ^-^LJl (c-jj Clliiljlj J"- Jl J lHjLuiJ ^a* aLlaJl jli 4 Jjialjl ^Jjiajj U3j 
Cllla^HOU 1_>iaJ *>jla» l| A\l^\ *M j-a LC-LuLLuLa jJjLIluiJI IJA J*J V 4(_£^)=k.l OJxj _ lala 4-uljLJl 'f- gtJ*J dlUjl£ jjj <cl Si, fla I jj'l (Jj ' " 1 J J laJ 

j-aJlJ *> da-a L_ia.l j (Cl ^ - ^Jj jl jja. ^ pLaJl J j-'" ^ d3-a JlLa^iJl jljJaJl 5-JaJJ 4^liaa .dllJljJaJl j-a jjHajUaJl jjjlA JJJ ^.Ill^Jl AJJjSjjJl 

jl , ^afl j .p_p ^cV pllJl ' ; U% jl j^aJ V A-La^-aIDl <lal£ kJHa ^ - aJJ jj-^ ^V 4 VLa^-a 1^-al CllLljLa^)jij (j^-jj ^'t J^alDl J ;'« J aJ j-a J 4-LuuLJl ' r - 

Clilja^lJl Jla J^ t-aljl jl£ 4 IJ^A j .1 flajjjlb CllLljLa_)Jl JaJJJ jl i-JajJiJ J^\ A_JlaIlJ V I (J^uiVI Jc (JJj jCl Aa.jJ V 4aJjJl£j 4iiliJ jc 

iJJ J 4_]|j dlLljLa^)Jl JC lAa. killa-a Cl±3l£ (JjVI L *°^^jj ^ !ijW LMH Lj' 'UJJ^ ^^WjJ ^JjlsaJl '"^JT-^-'^M Jc J lHjUJI Aa.1 -1*J ^cJl (CJjJajH 

(36).^«-J l^^-^l Jc Jj^-Jl 

jjJajll alcJ jl LaJj ! jJaJ t"4 nKll a JA (J*-3i ^ 4j£^Ila t^jljA CllJlj La3 _A«J AIuj J 4jLa_a V (J^^-J ^ ^,, ■ ~J^"- Jl J J ^-* " 1 alcJ CIiIa jJjLlLuJ j^Jj 

JjJaiJ ajj-a-Jl lHjLJVI j-a ^-Jl ^jl -^jJ V 4liiJJl ^-*J , L * "- lj j'l j-a CllJjaJ* l^JI jjjSjJ ~g jli 4La (J^jjU 1 " ! J j laJ ^a* l^JI AJ V JjJaJl jL jjlajJ 

J JJJ "^ ^^1 4-a-la.VI CP-^* 'P-^ (_5^ iS^-P .CS-?tU ' J J la^l I (Jj^J^ 3 j^ Ia^JjuISJ j^-aJ (2_uljLlj| dllJljJa. jc LaLaJ t, olw ^ i . LlS JJJ t *° - <aJJ ^il) 

;<IjSj 4ja.la.yi Jjl-*' 4-LaJLml j 4 JjjJ* jjjSJl 4t*lljjVI J j ladl I alcJ Aa.1 i^Jjlcl Aa'j , Jjladll alcJ 1j^ ^jLa JjJaU ^ jj! jjj > a V | 4-Lt-^aLaJl 

i^JJ jl 4_i-aLj i. L^aJ jjJ j^-aJ V 4,_^ja.l ajUaJj ,LaAj^J (J-ajSI IJI Vj La^ijUaj jLjJjJ V La^-jl ^ 4ja.la.Vlj Uj^' LS* A^jlk^Jl Aj^aLaJl jj 



jli 4-*JjJaj| jlj^J Aa.1 (J-LaJ (Jlj La _>-a V I (_j)J t frl - **e-VI aA* lg_J CllJjSj jli A \aK\\ j ^LtlLj LaJ3j . JjLj (jl ** ' ^ a I *o.>-.*i 4*U. w| JjUaJ jS-aJ Vj 

(37) .^^j^ J! g\^ 

j_LuiaJJ A L > i! j Aa.jJ V i] '^-A-aJ (JC. '** w JJ Vlj-ul J JJa "^ 4JLa.^lla Ajjlj^lic dlljaia A^UJ A a la "^ J JlUI i_Jj£jjj| IJA IgJ jj^J JJl A_13_l^j| dJl j Laj 
(ajaJa (ii) I g 11a I J A jj "■*' C-JjAa. 4-a-lJJ <*^.j Q-a£l is ci-**^* ** a "^ I J] ' *°^jj 4_LaLaVI 9" J^VI l&J^-a. j^ CllJj^J jli XjajSJl 

l^Aaluii Jill t^jiVl A-ij^^I C.AJVI t> aaJI Jl AjjJI lIAjjISj 1 ! jaJaj j) S^jJl jjjlSlI jljuU LalS IjJ **ua.Vl t*l:*U a*j V ifc*Ui jjSj 

.tlaJJj tLaLaJ I Alia a CP-uL (J**$ JjJJajl 4_JJ (jl La£ tAjJjJl i " ll jjl £ J I J laC (j-a JJ j£ J t, aaj JjjJaJl JJaC |(JLLaj| (J J J ' " J* 3 -ijU.I ^ J JjJJaJl 
■LjJjJjJa CllLAialLa CllljjJl aA* JJJxJj .g r " ■^'"l j>a ^Jl^ ^-?-J J u 'Sij-'^ '^Jj^J L . jU ? J t^iJJlSj l alia a ^ ^Lt-.j Jj *aC- jlg-aJ JjJJajl 

as jjSj jl jS-a-Jl jjc. j)-a jj idiajl «aj ^j Lt-a djLuij as dAJVI oa* JS jjSj jl aj Vj .'Lala.^j 1 -La.Ula.1 jas ^aL jjUaJl l^l^j jIjaLU 

.LaLaJ 4_llJa^ AjjOaJ ^Jja. <— jLjl£ Jj 4_ulAj]| L_jL1jI£ Jj^ 'f- A^jJ Jli AjjJaJjl J J*'**' 4L_JJiJI Ia^Jj .fSI^)Il]| [JJjJa j)C LlaJjJj t"iK mj 
AjI 'f jjJ»Jl j^a jjjajjl ale J jS^JJ f>J - j^j- l^l-aJ t3 a-la^L^a <LaJluLaj| ^ - ^alj| oJlA jl LliJajIal IJ] "^ |_>^l (Jl^uJ jjA^il ^J] J^lf^J LJA J 



\ la ! q| ^-1 la L. 



«^' 



'(Archaeopteryx) ^SjSjjjSjVi (^aj jjIL oj^i- ji ^vi i^a j^4jj ijiji ji>ji ^ XjU.^j ^.ij jpis ^i j^i^i suj jjjj 

AjJAaJl JjjJaJl I flLil 4 ^cS JJJ jjS J V I L_llc J3j j g 1& jj*i|jJ JjJajll alcJ (Jlj La ^^1 4-LJlll A^\\ jyj jj^ 4_ajC.^Jl AjJliDVI (JlS-^VI J^l -^-1 J*J 
a_uil I^JIC- ^j'L.j ^jj| ia^aJl SjJsij^a '"'Ijj^ gal L^j| p- l_jj| j)-a LtJaJlJ jl S^jlA'il) (_£_JJj _<iul jjj' a ^ OU CJ^ 3 L J J tall I alcJ jlalcl L_LuLa 

'r 5 o-j .u'j^ 1 ^j 1 — ^iaJa-Vi ^Lu^i jjjii t> jjkj ^ (Dromeosaur) j^^j^jj^i J (Velociraptor) jj^ij^jiiaii 

.a^ (JjV jlj-lUl ^ I^Jj Jjj-alljJl jjc Uj^* LJISjjI ^\£juJ ^SjIjjjSjVI JjSj jl LJJjij 
JjJaJl J;'_P' -^^1 J* ci 'W yiiljl !>l£_kJ ^cJ (jjlA Jl IJA jl Jl ^cSjIjjjSjVI Clllja^la Jo ^-yj^ cs^' CIiLujIj^I ja.1 CIijLjI ^aa 4iilli ^aj 

.PjJl J J.. '"^-^ (JC- *Lalla_aj| lHjIL-oJI gUtJJ ajuUJ JjI 

ale. J JaLuJjl J SjJjS ^JJa-ui ^Q'*^ ** j - ^- J^ (J-alS (JS-^J jljjL.ll ajaJ *^ JjUa t *o.>-.*i ^SjIlJjjSjVI jL 2_Illlj| 4_b ^-J°'l Cl±]l£ i^JJja ajJS *^ j 

J ^*_J Aa.jJ ^CjJl (JS^IiJlj l&Jja.j a^C (Ja'VI ^ jl i^jLa-aJl IJlA J j Al-oJ 15-aJaC fc\ ^clJl ^LaJae. Jj^-J ^AC jl Jjialll aleJ (_^lj -ia'j _ Jjialll 

CliaJ* Aa.jJ ^ aJaC j)C *ajl_JC ^^A jA^aJl ^ aJaCj)3 ajLil O^La.] jljjiajl lla J jSj aJ jjUail IJlA jl '(" U^-^ P*' JJ^'J t jljjiajl AlaJ jll jjjJaJl 

Ja. (Jj tV pl jljjL!) ij^j c!ijI£I pljxj jjjLU J^ ^i l^j\.^\\ 4_aJa*JI aA* ^>j^ ' jLaJl djajll Jj . jljjL!! S^J^I t"^^tll l^ja cIijjj jA^aJl 

.^JjjJaJl ^ L - .ai (jc- LJ^la.VI (JS t fljj^j ^ L ■ >-^ Jj ^ alb JjLia (^-^ jljj"- jje. ojliC jAj Si jliaJl J aJ_ja.j-a l^jj 

«La.jJj _jjL.11 1 ale. J jjj (JjAAil j^a j^S j^a ojLj J ^ ^^y^ 4-luJ l^jlc jle JjI ^cSjUJjjSjVI J^ Ll 4_xjLuiJ| aja^alLaJl lIuxulj A93 ttiiJJ ^-*J 

ajla ALa aJjSLa l^JI J j lajl I al&J i^JflJjal jll J It-^aJl ^ aJaC -(J*illj- Lg_l3 CllAa.j A^ IjaLI <iljj5-Jl ^SjljjjSjVlajaLaJLa jl Jl L^lli J L_lluJl 

i JVIS ljua.1 Sa **;< Jl aja^lJl aA% (NatUTG) ^'j;^ 1 ^ V " '"'"—J A^j .^Jjja 
AAJJjJ J^iUaVI J'" aJJ J j)Sjj 5-LJa OJJ3 ALa aJj^-j J ^ ;** uL3 jl£ (JjJaluLa 4-l£l ^clj ^SjUjj^jVI J^* j>« 'J^l ** LiljS J I 2_xjLulj| 3 La J I Lo'^'j 

Mu) . J^ ^-*'l I ">$ J ** L^aLaJl jljuUl Cli^Liae. ajS Jc- ** Jj* J I aA* AjajUj _(Jja j^a 

.3 aj > A 0-iLa.l jlj_lLJl ALaJ V J-jLi=> L ' a ^ jlS ^cSjUJjjSjVI jL SJjlail aolj-ail A_LujLul V I 4-alc.Jl ^JLjjSVI I A* J^i -^J 

ij .3 aKll (jLil£j| Ja_JL jljJaJl ^^ IjjlS IjjLL jl£ ^cSjljjjSjVI jl lIiJJJ jll 3.LVI aAl Aa.1 JjUaJl I A* ^JJ ' ; LlS JJ ^rhr-il 4(_^J^.I 3_la.L j^aj 

LaSj .<Lal£ ajLa.) jljjUl ajaJ jljwll |JA jl Jl Jjulj (AjJAaJl JjjLIl ^a 4_lc t allaj V <_£^) gSj^j^SjVI ^jj j t .J n Jl jUC. l-jjSjuII jl 

(O^) .J Jj LI I 3_ja «_a JAaAa CP-^ Aili^aJ J L-liulil jA gcS JJJ jjS J V I gcJJ \ jJ-3 _j\_JJ1a (JjlS jj^ ulJI CllljajalLaJl Jle ^-Ja-3 

L_ia.ljjj| jli 4^_SjJ«_a jA LaSj .S^VI AjLae. J JjUaJl 4-aAaJj-UJ (CAll a All ^ j ja. > H J (J_LaJJj 4 ^cS JJJ jjS J V I ^JJ AiSjJ I g Q mS (_£JaJ Ailia.j 

jjUaJl Lai 4(jL-aiia (JS-^b l&jLuia.l ajlja. Jajj j| j^a Va l^J ^ aJa J| ajljaJl CllLa.jA JjljJ* JjI JjLjJI aA"l (AjIjJ CllljIjJ^aJl j^a Clll jj^aLjjAll j 

jl£ 4j| ^cSjJJjjSjVI >^^ J'"- ^jjl "^J^J ** °..°^ L **'*'J.' A^j _a_uiaJl ajlja. Je. ^JaaLa-Jl ^A A-uUj L^JJjJ 4JjJaj aA I j jlaJl aAll Cl j|jj jj-a j^i 

.Jjj^alljAll gcSc Je- '4-a^jia. ajlja. Je. ^JaaLa-aJl Jj g"LLaJ jLaJl aAll Clllji jj-a UajSa Ij-lUa 

^gja.1 la Je. aJj^kj-Jl L_lJla_aj| LaA AjJlillVI (J ^ '" V I j)-a (JS-kli ^SjJJjj£jVI jl jj-aC JJ LaAlC JjJalll alcJ I A ^j' r - - 1 - a ^ : S jj**''l jjJAa^-Jl jj-uiaSill jj 

.4jliuji j JjlJaJl 
£ljj| j>a J^jj ^1 4iaJjJ j^aJl jplSJl Ia* jl Jj jLa-aJJ V jjl^alaJl J)Aa (jSJj 44-aa J tliuilj A la la I J L-Jla^a ^cSjJJjjSjVI (^a1 jl ^a > ^j 

l_jll^ ajJ LaA^is '(Hoatzin) jjJ'j^'j (Taouraco) j^ijjjLiii LaAj 4 aJ ji jjjL j>« j^jj l^ua ji l-lju. jj .L_aa.ijj]L ^ijiii 

Jlalll j£_kJ gc£jJJjj£jVI jL *jaJl jjj-3 4lil]jJ / La.ljjll ClllL-a j^a Xi*-a Aj| jXaa-J V j^alS jJJjUa jLljlSJl jlAfc A*Jj .J->ulll jL-ae-L liluLalU 

_*La_^aJl j^a AJ L_lLuj| V Laja. A*J -<la la.1 J L-JLa^a ^lllaJ Aji\ aja J 

^Aa.j jliulVI OA* jj >^-Jjaj {_g ji-a lHjIJ ^ La Jj JjJalll alcJ Aa*Jj _ Jlalll (JSjuJ 4_J1 Jj ^cS jjj jj£ J V I jl^l* J ^J^J^' jllulVl LiJaJl ^LaL* Vj 

jl , U^j _j^a.VI S"«-Jjl (_^Al jliull Aa.jJ V j^- J jllull l^JAI t La Ijj'l g"*.'^ ^ * "" ^ jj ^ J ^..T - ^j A * ** °- ^3 jlluiVI A»J V ttilJJ ^-°J > * a "^^jj ^ CllljL-a 

JL LaAlC jSJj 4ajJl liljJ ^JJU V jLlulVl CllB JjjLi^l jl ^la > ^j .jliull AjaI ^Jll JjjLi^l j>a Ala.jj| J^jjll ArJ V ^SjljjSjVI jli llilli j)C 

JjjJaJl jj-a JAa-a gtia. t^jllA jl£ '^JJja Jj^-aC *^j (JJ 4 J J-^-aC j)-a a^\j* Laj ^cSjJJjjSjVI J- —'"■ gcil J 4.11 (_^J t' " il J7" alaJl (Ja-ul J'" OJJaJ 

. jliulVI '— jl^ JjJJaJl 3_ja CllaJ t alt gaJ jl jS-aJ 

l^i!)Luj| jliull L-LlSjJ j)C LaU ta^\la.l i. allaJ jliulVI IAjIJ ^ja.VI JjJJaJlj ^cSjJJjjSjVI jliull L-LlSjJ jl J AluaJI IJA J iJaal aA| (JAaJJj 

LAllJ ,_£ja.VI JjJJaJlj ^cSjljjSjVI jliull jl 4 jjlulljj Jjljjlulj jp'jLa 4 JjJj^_uLJ| JjJJaJl ?cJJaj1J g-Lalc, Jaa.V A^'j _ Cll I J jj^allj Al I 4*Laje. j-ail 

aA^J aje-J^Jl LJluJl) (trl@rOpOCl) ^J^J^J^H^ '— jljj-uoljjAll jl *' ' "1 l *Q - *aJJ (jAa. J 44-iJaJJC. JjAa.j jluLa (_Cjie. ?tJamlJ i, *Q - gaJJ jllul V I 

l^a^LulL 4_uol_aJl L^iJJ j)JJj gcSjljjSjVL *LuolaJl A-uljJl aUaC JJJ LiJaJl jjla-lJl jjla'j (4U) ** °.! ' -"* .Jj-^J jL^llaJl (JAa jjL ytiamlJ (jjjUl 

(4T ) .U *JJ ^L^* {J?' IjL^-L J i^lSJj 4Cllljj^alljAll 44_aje.J^Jl 

jjISjI Ia* jjJJ aJj^.j-a Cl±ll£ J]| ■* '"''I ^-a.jl gu»J t^jllA jl Je. gu»Jl aSL* jl (jSJIjj Clla_lA j jJLLluIjIj (jl_Lal) ^CJJjuJJJI g-Lale. CllLulljJ lIiL-uS A^j 

jjC, lIi^JjIj (*-aljJl J jA (dlljj^aljjJl j)-a jJaJ A^ ^S JJJ jjS J V I jl jj-aCJ-J j^All pLalaJl Aa.1) ajjluljl jja. U*a La£ Clll Jjj-alljAll j 

(42) .*-!— 



dilJ jjjJajl Aja I $jjc (3^=^ (jl cJ^M ^-^ '** w * ?r j-^ .J- 1 ^ 3 \J? a j* (JJ t*LilLSjJt Alia, jaj A gcSjJjjjajVI _j-ilJa ji Jj p^LiJJl &aa (JS jj^lij'j 

igjiti) ^AjjSil jjjW ^IjsaIaj ^SjjjjjSjSfl 

gp»J jli t JjjJajl plajjl jL^J aj^ja <_£jJl jJjLIluiJI J'" U^ _J^ J* SF^J-^J^jVI CjW UJ* U ^ i**'lj"«"- jia jjjlil JjlaJil alcj jl£ JLla. J 

-( _£jaj L_lj|ja. j^ jJjliLulJl IjA Cllllajl ajJa.VI ^-JjVI J ^ a > iljS Jl i " i| j-v V^M 
Aiui JJAa. JjUa aja^a-La i. *ol ■ .uJal J & jA J ^ g a * j j j jA ^IgJllJ LaA 4AjjlikflIl Cll I ja-aiLalJ J\;- "-M J£J*-aJl-J i " i| j-v ^. *^1| frLalf. j^a -_jl_JIJl ala jia 

uj^ 1 40 j^ »j-t ji£ ^i) ^jij^jvi j^ ^ ^ jiiyi ija ji£j .(Confuciusornis) ^j^jA^j* ^i ujo my 1 995 

j^a f^Jl J'" J -fj^ -Jjj^" 1 1&-J f-uiJJ Jil ClltjL-aJl gpiij jLa^JJJ A_kldJJj Ojllla jl£ 4 liJJ J Jj 2 flj , l-Nfl j j _4_ai J jliull Aj| AJjJ j*L} fJ U^J 4 (A^ 

|jA jl^j .£c£jJJjJajVI (Jia LaLaJ 4 Ala la I J L_lJLa_a Jja.jJ LiJaJl I, *Q - *aJJ jl£ AJli 4AjJAaj| JjjJaJJ ^^^-aJoJtJl L_JJajJj| gpiij l *o - *ajj J^ laJl IJA jl 

jli t jl l ^ala.1 J j .(JjAM ?pJJ aJCJJJ 4-aJaaJl aJA f jj&'j '(pVOOStVl©) 4^VI A_alaC (e-a-uLl A-a^jia. J ^Jala. L_JJajJ Jja.jJ JAalj Jj,!^ 1 ^ L>* P_?^' 

jjllaJlj <aJ>u\ JJAul jl£ (i *°^^jj J A_LJjud jpla AJL aluLaJlj JjjJaJl A-J-aaJ L_fllul ajal j/^J (C^JIj) gc£^)IlJ jJ^ J V I _>-a^- g^J (^ ^jl£ (_C^il J^ laJl IJA 

(43) .Jj,:^^ 1 J^ C5^'"^' ^-al^Jl jA ^SjljjjSjVI jij aJjUII Jj^'^I ftlc-J Clll_L^aja JS AJjjLaJl O^A Llllkjl Jil .LJuAaJl 

^JJjaJ^jlJ ^-ujlj L_SjJ«-aJlj ^La JjAal 30 J-**^' L>* (*^y J- 1 ^! ^^ ^J^-J U^ (SCIGnCG) ("J^' 4_La_a ^ UJjjAia 

JJO (_> jl£j .AjJ-laJl Jj^l (^fl JUJl jA LaS LaLaJ i^jljjlJl C-3^ > >tC L^J iaJJJJ ^JjJL^i A ^C JjLk]| ^jj ^jl£j . (LlSOfl \ nQOm JS) 

CllljJ JjAal\ (jl i^a'j^Jl IjA JJJJj .A-ai (jliull ^ ij-*^ -^J^ tj_>^' U^J 4 L^J^-' C'-P LS* ^J-^l Jj^^'j J- 1 ^^' ^ U£ jJJ-aJjl ^-^i' j^-a^Jl 

(Discover) ^l^svi aL^ aj^ jiia ^ ^ ^j>^ii ^ ^j (44)jjLj1i suj ^ jj l^ j^lvi ^ t^u i^s ^sj ^j ju^vi 

(45) .Clllj^-^LJJ-^I (j-a dj\_J -J Lgij (JjSj oj-N^'ull OJA Vjjjla]| CllpLa. jj| (j-a ;jljIa_J 

^■Ua. i . ua JJ jl Jia.ji -lia i (E03lU l3VJS) J^Vj^jl ^j VI ^JJJjJ^jVL c3^V. ^^ Jjlaiil SlcJ ^l>« ^^* CiJ^' QJ->^ t^iAj 

(Jj3 4AJI ( _ 5 1^ iil]j Jjj .P-laJJ JjiaJ ^jlll AJJJaJl Jj^l ^ Llajj -ij^j^ (aIuJ jjjLa30 J^ ^J^J^J^' L>° ^■^■1 4j] (J-% tj9^') J^Vj^jVI 

(40) .O^C r"'_p L>* ^ 'J W '1 J J.! I 0° ^ A J.l.1 ^'^ U^M V JJ^° pLaAJlJl ^ (jlaJ Cl±]l£ iAluJ j jJ a "1 ^(J 

dilja^lJl JjJ V i] SAjJlilJl VI^jjI Clul£ AJ A^jLUI A-ojpSll (_^ja.VI JjJ^^ 1 Vj ^cSjJJjJ^jVI V AjI Jl JJalj J£j ^ja.1 bjA (jJllaJl OJA J^JJj 

(J_La A-aJjlJl jjjJajl g«Jj AJJAaJl ^jJl Jjj^- jl Cll l^)a-a_laJ I (Ja-Lii i " ! 113 i^ajtll ' r - (JJ '^"(-J (j* ^ fc ^""* J Jj^-*^ J3 L^cI^jI j. fljja aJ jjjJaJI jl ' r - 

gca^)JJjjSjVI cJ^" a Jj,:^-''l a^A p l_pl j>* S"»-J t " w ^J"* 1 ! -^3 iiiiJj ^-*J . L **'^J'I ^iJ J (JaiiL gutJl V^ iJaaiJ ^L-a \ " ! ml C J5 zpSijh jj£ J V I 

_|jA Lla jJ **^- J aAj-ail (j-a ^jLulil ^-i aJ §a. &aI| p I gj V I (j-* £• V^- L^ 9"^ U ^'^ I r^ J S^ J?^ 9^ 9^ 9^^ J 

LJLo 4^- JjjJl JjLLj jJjC. (jiilm J%j OLiljl ^\£juJ (JlaJ ^^^1 jpl^Jl I^A jl Jc ^cSjJJjjSjVI J 0JAa_Jl diLajuJl gcaJ Jjj V t jl L^aJa.1 jj 

dlLajuiil (j-o UaJla AJjjaJ J ~-^->J ^^^ja. j)jl£ gc£^)JJjjSjVI jL iaJLtJl ^jluLa ' r - Jj>-*"l oLcj j^ '"1 jj-a jLLlj J^)3jLa Aji-aLa_J Cll l^)a-alLaJ I 

(47) lyiiljl !il5Jj IjjI ftjLjJC.1 ja-aJ V AJ| JAC. tA^jllaJI 

J^a iiiiJJ ^-*J . L **'ljj-^ 'J" 1 '! j>a L_JJjiaJ ja JjjJajl jl ' r - f J% LljtSjjl ^l^J -4 °- ■— jJ gc£^)JJ jJa J V I ftj-^ jjJjLaJ j;pjl J J ^" J jj'^j^'l pLcjl j] 
jjj Ajl^ja t^jlJA jl_J AJjllJl AjjJaJjl '^ L_il^)IlcVL iAjJLa^IijI Lll]jjl£ Ajt-aLa. (j-a l_LkJJjJja jVI J*J 4aJL»J| J Jjjiajl ^CJ^JJIJ pLalf- _>^-^l A^-l (»^-3 

|JJ^aJl IjA J LLuJJjJja Uj%J ■ Jj^ 1 * I oL&J Aa.1 A^jlij jA AjI (j-a a^_)JI '^ 4 Cll I j^-aljj JJ I j JjjJajl 
(j-a JjjJajl JjJaJ AjjJaJ jj_ _ _Clll J^-aljjjJl -7-^ ^7- jj^J ^ g JJLJ AjLljIJ Aa^j jC\ {_gjl V Llj iAiui JJ J """-J g"^^ OJ-aJ JjjJajl ~^-^ ^7- ClLuJJJ jl] itiuia. 

(48) .(ji>^' UJ^' J Wj^j^VLJl jJc jyja. Jc jLi A-a^-aj ^Ij J (^a cjVj! £^jl ^^ ciiljjl£ 

_AJ^Lulj| gcij (j-a J la JJ dllj^-aljjjJlj JjjJajl jL AJjLSJl AjjJaJjl ' r - A^al^JJcl ti jl lhJS Ajt-aLa-J A-aJjlJl JjjJaJl ^ ■ >-.! ■ >-.*iA. | (jjjLa (_CjV (CAJJj 

;^Ula AjIj jjjjLa ?tjJajj t a ^ >-M Ija J jjlajll Aj^jiaJ Aja *jjj ^cjJI ^caLiliJ AllkliaLla pliiij 

L^ja j^-H oj-a (Ja J (Ja a ll j jx^LuiaAjJlaJ I L^jljL^aJ Clll jjj-alijjJl jA jjjUl (Jj-al jL AjjllJl oj£iil JJjlj Jl L-JjjluJal IJj t(JjlJl L£la*JU-aV 

(49) .^^^j^i 1^* u^ ^ ^^ij ^j^ 

^jj (jLiaJ I ojSj (^f^^l j^°'lj jj"-*^' ttLij a jt~ ^ j^a _jj£I gcJ 4 ^c£^)jj jja j V I ^jLuil ' r - g»Sa aLa ^cjJI jjjLJI jj^-** jj jl L > a jLa 1(3^ LJ IjLajjj 

_ JjJajll ale. J 

3 Ull^Ijj L_jjjaJ JjjJajl jlj t, fla I j j Jl L-JJjaJ ja J^- Jl (j-a CllpLa. JJI AjjLlaJl Cilia jia_aj| pJ jl LJJJSJ Jjlajll AJjJaJ jli 4(Jj3 j^a L^J LaS 

AjJJa^jJ CllljaJ Aa.jJ iiiJJJ A-*J . L **'^ jj v L_S^Lull LlJojI ^tb (Jj iL_LuiaJ jjjJaU la^Lull L-J-t JJJ t *°^ljj'l jls L jjj^ \l 1Lt 'l S^J uljlmlj . L *°^ljj'l Jj^** 

CIiIjjjjJI j)JJj (^4^1 (J-^J L^.^ 3 CJ jl"^l* tj^lj 4 J jM' f»-^' t — J ^J^ ^LljJaJl j^a _>fl*J (_5^lj 4 J>^I 1^-aLuia.l JaiJ* (JjI) L_ka.ljjJl JJJ ajJJa 

_(A_ia. IfrJJjJ oJ Vj cSO^ 3 CJ jlt^l* t^lj 4 jL^Jl P-Jl ^Ij^ ClllJljJaJl j^a _>fl*J jllj ' J_)^l lAjLuia.1 JaaJ Jjl) 

I g JiC. auJajJ aAa.lj AjSa A-aJaC j^a L-jljJJJJJ JiulJl liiflJl (jjSjj jj .t^iaJl i . Lla JJ J CllljJJjjIj i, fla I jj'l (JJJ AjJJajjll (JjjIj^jM Aj-La 1 Aa.1 AwiaJjj 

J aLkc. L_J^J l^jjj CllljJJjJl JS jl jA ja.1 ^^^.uiLuil LJ^Ja.1 liJljA j . JiuJl lilflll t^JjL?. Je. ajjj > r-> ^Uae. L_J^J Aa.jJa ti, flaJjjH J Lai . jliuiVI 

i, fla.ljjj| liua jl Jjiajjl g-Lale. ^jCJJj _^_fla.ljjj| (Ja ^Al laijljil jjVI J aJa-lj A-aiaC Aa.jJ LaJJJ i(L_ll£jj|j jl llmJlj Aajia^Jl) laijljil l^-Jjl 

j^a jli ti, J^t^aaJl A^.j /e-lc-J . JJJ*Jjl IjA L_JjAa. AjilS Uj^- Lajla (Jlj La (JljpjJl U^J .W^^'j ' " ^ j j ^ " L5^j j? jj ^ ' " \Jj ^**^ -^ LS ^" [t j'l W^^'j 

gcJjj _ Jjjajll IjA dljAa. plill l^jjjjiaj p|j| J «_a^jj| AjLaC jlj-ajj-ill «_a tal laC- dl^UJ jj| Jj aJa.lj A-aia«J jj| Jj^ AjijS J^ 1 ^* '-^1 j^-*-*jl JJC- 

\ jl_J JjiUJ 4 jjjjj ja.jj tjCjjiaJjl Clllja-ailaJl aJlc Ja^Ial L_LLuiJ| Ij^Jj .L_jLjjjjIj t, fla.ljjj| jjJJ iaJJJ aJa.lj aja^alLa Jg- _P*^ (JJ ^1 LjilluLa 

(50) !^ Aj-mlllj IjiJ (JiaJ ClJlj La 4 JJ^VI Je- jjLui jl JaJj (Jj-hj J -^a.jVl Jc- i" *Vs jli 4L_jIjjJj1| JjI Jl J jail 1 AjLaC 

aJA Jc JVl 3^*All (jS-^J 4aJjJaJl AjJjjIjJI AjJaJil j^^^jLuIj^ _H^I ' ia 'l ' *^J Jj^'^l ~' e " J ClllajJl JJ^I J^.1 4 jjxjLLaJAj JjjLlc. ^-jja. jA IAj 

I jjiajll alc-JJ ajJaJl (j-a IJ^J^ 'J^ 3 * t "\\ U[t J^' AiliaJl 
j-aVI J-^Alj .^LlI-^I J>^>C- Jl 4*^a.ljjil j>^-ir- jCl 4 ( _ 5 £j j j jLaJ I j>^-i»\l j^a jLaiJl (JliLlVI jA L_fl j V I Jc aliaJl ^JjL* J JJ^_a CllJa. JJ^I jl 



L J t l~* a p jJJj &J£& jI-IC-Lj A_LuLlJjj| 4_ljJajJl jlj-M i—laJJ ""'Ijj' *a\ JJ ill ^ L^aLa j 41 la I jjM Cl±]l£ i " Lta f- j\xjLaJl *LlkIii. '<" aLaJ (J-luil JS jllulll jl^j 
jji iJ^UaVI I'"- lHjljji >-l Lpll I g JJJ Jg laJ V Clll-li-a^J SLaLaJ aJJAa. CllLlA-a^kldJ j^Jj ^ uLall gpij j)£ l *o Li&jl (JlaJl <^i <_£.J^-I *_>-* jllulll fCJjl aJ 
Jj£Jtllj jlj-^VI (jJ LgJ JjI <cl t3 ic^ jfilU V LiJb Laie. A_LuLJJjil jlj-^VI (_£ <■ J»l* lIAjJJJjI CllAaJj .JaJU i_JjLlaj£]| JjJ <_£ja.VI L_la.ljj\ll L_mJJ jja. 

(51) .SiLJl 

(J-La 4_jjl_iLa lHjLJ I jJa lilLJA Cl±jl£ 4^LLai .§p*-J j)C ^ JaJU ljj.'^ li^Ula.1 -JLaljJl <_^i- l flJUaJ i ** ! *K oLai i " ll JJ lA I i " ! Jg la LaJJ*i 4 till J j-J] AiLjaVbj 
Ail^ilc. -ij^J Cllbjj UJ^'^'I L>° "^Sj ■ ljT' J J... I J- "— * 11 SciJ ^jS Cll^Ja Ig Kj i " ll JJ 111 I (j-a J.'*'**' W^ ...(j^i^'j 'lJ'j^Ij ( ^ * W ""^ Vlj t -g r ,:^°^- M 
Jjiajll 4-l^a ^ Jg la (jULa <_^i ^JaJljll aJA If- 4 J jlla jJ <-^Ljj 4 ( CJjJajll jljJaJI aJLc ^&j£j .(JbaJl (jlil ^-"j' J^ 3 ] (^ L5"^ W^H ^ *J* **JJj 

:<A (Evolution) 

(O^) .'"^.U I U^ ** .1 J J Cllls^C fC\ (JJ^ CllLajIa-a (Cl (JC jj±aJJ (JJ^II liJjljV LilLi. (J-aVI ** JJ^ (JJ^J-uJ 

ti-ab ^bb IJA -l*Jj .JjJaJ 4_lLaC. 4_lb JaJ jl jjJ ilg-ijj^J (J-al^J *Lai ^JjjVI j*" Q m '(" Cll^Ja ^ Ja J 1 ClAjjIAJl * J A ^ (jl ^tjJaJJ 4(3^ L U^ L>*J 

^jS (JxjiLuJJJI (jl V] . JjJaJjl 'f- 2JV-i Ia jLllcLj (JJ*-* L-JJJJJJ f.\ Ja V I p- I^Jl Jj^ la 4jJJia. IjjlilSJ jl jjJajll oL&J (JjLaJ itiiJJl ^-*J .Clllia. J3 L^JI ' r - 

4L_ljJ«j| j^a AjlLkj Ailli (3^ ^J' J>t ~- ^ '^J.'J . Jj^ A_lLaC QC Ua lJj laJlJ (jl (J-aJ^-Jl _JJC- (j^a 4Jl Jl 4(3^^ L t 'J** J** *^j J* ^ ^.!^ H i"4 nKl| jj^Ja 

. jLilJVI (J^- Ij^J 4^-^yi ^^ ^ L^lJj Jl 4pl_la.VLj CllUaJa-Jl Cll!)llal 
.4jJjSj (JaI£ ^j ftLai t-JjVI (_5^ t±JaJl jLuljVI J*-la 44_«UJ| ( _ 5 lc 5ij£_J| AAa^^VI Ajlc^ll L^Llaja j^Illl JjSll jLuljVI % -"* gC^C ^^J 



^a jLuiJ] L^jL-ajj j^ja I^jL^bJ C1iUjI£ jl o^j^ij ^-abtll xJst\ {C^ll ^Lc^ll l_jjLujV1-j jjS^jII LL j laj 4 jLuiJVI jj^J ^-3^_> : ^ cJ.: ' ^ °*^ cj^ ' °J^* ij' ci^ 
a_ujj l^Jl 'f pLiJl o^Lcj r ^y-xl jl j^ajj /"^Ij-^^-'^m (Jj ^-fuijj Laja pLiJl o^Lcj alAaJLuil ,JJ ^Lc^JI l_jj1ujVI IJa ^-a*jj mLS - ^ all ^ji duULc 

(JS _JJJ*Jj .i^JjVI j^ab j>« l^-^ljA.'Utll j»J H'LJaC. (j-a S-J)^ ^1 jl-la. V I &*-} ^j) 0-la.lj A ahc ^1 LLjlull a1 ^Jj-aJ pLb jl ^^a. (jjl^l OJ^x-a 

.plJjJl o^Lcj ( _ 5 lo 5Jial Jja-a a^aVlj CJ^La Jlj i n-.^-H ^ *A^ALk^J jJ^ll ftJjSll jLa.jJl 

oLc-J a jij 4«j|jll ^j .L^aa_a UJAaJ jj^J jl r^.J^. W^j ^*^ 1L U J J ' ""'^ (_5^ tj]^ i cs ' "^J ^ L>* XiLa. ^j ^aaL] Uj^* ^* o^Lc Clll^a-aJLaJl jl LaJj 

Aa.1 J^jJj . J j lajl I ^ j - ^ J^ '— J W-^j O^' L>° -™3 ^^J ( LH Aa> - ^ -I laJLul j lUjI ^a aJLaJl IjIIj ^A\ uUIujI (^-JLaJjl jl a^uJ^)Jl) pLijll CllbLcj ^)j^_aJJ JjJajll 

Aj^lajll jli 4 (j-l^jL *aJa I j ^'^^ > l! jA ^CjJl Clll^ajaJLiJl ale ^k (JaVI ^ i^-lj^ AilSaJl oJA 4 "JJ'JJ ^J3J i 4-ijlijlft 4_x-aLa. (j-a Lla. jl jj j JJJ V I g-Lalf- 

jjjjllj L_lljj| jl LaJj 4 (0\3) ** J'»°M ^J^VIj CllLlJaJl-aJl j^a L_]Luil ' r - ^ * - ^- J j>* _)^^ ** \l* a '— J ^.J^* S- 1 ^! '^ Cll»_Jaj 4 JjJajll Aj^)JaJ (Cl 

J3 LAjLIj ^La-ail CllLajia-Jl OJA j\j L_lLiJl pbaj ^ (JlLalLaJl JjJajll oLc-J ^_)^ ^->J cJ-*^^ is r ^'^ ^^ frLjJl CllbLcj jli AJJ^aJI CllLajLt-Jlj oAulJ 

-Lg - lal ^'1 ^ LlLti i " 1 ml C 

l^a. 4_aUJ| l-.U, ^-.ll ^^uJ i, LjJ^J jl (jS-aJ V ^UaaJl bllj { _ 5 ic ^-ejLall pljjll O-llcl jl j^j VI ^ JJJl a ^ lalj ^gic frjjJaJl ^jlij jl i . LaJ JJ^all IJA ^j 

5-Jjljl A a LtlJ^J ^jJJAaJjl (JJjLjJI alAaJlujlja 4 1 ^A j . L "^j'l Jjj* (*-• ^- c "_> u 4 (j^^ C^^' 4_jlij| ^ a ulJVI ^ (JlUjJ AJiliaJl ojj-a-Jl (Jj^alijll jV ia-uiaJJ 

i^jjb ba£ * - ^-j'l 4 J^)3jIa ^Jt-aLa. j^a 4 (JJjA L **'"'*' J jj _> ul %J .^A-^ L5^"^ ^^ LilJl U^i^- ^ • L-a^* O-VJa-a IAjIjJ jLx-aJl ^"jLajJl jl *yuljfi\ ^CJ^aJ 

AjI t*ljJJ V i^cll L_iJVI LJjIaj jbVlj jjJ*Jlj ftUullI jV lilli jJaLa^Jlj (JSl lLJ| L^J t iaJ 4 a^a ^-1^1 plj^-VI ' ; 'f-J' jl pLb OjLcj 2JjLs~a j| 

jl (_5^jLla^J ^C_a!iLaJ La.J^-aJ CS^^J-^^^I ^"^ J 4_lJjud §pa-kJ *Laa_a^a. (j-a ^ 'j^ mil gpiij (JiJJlJ jl tdj^aJj _!*> jl At ^jj| A_LaJaJ»Jl pl^a.VI ^ JU*I 

(J-aJLLkJlJ V (^Aj 4A-Lalf- ^ aJ3 {fib laaJ V Lg_jLa IaLjIIj gU»J jJ] bLjlull J'"''l Q* ^-^.-^ p Ij^V 4-ajC^aJl pljjll OjLcb ^J*^. ^ aJ3 Lai / *° J " ,^ dlLa_ujSj 

(54) (m£j^ s^.W ^1 u^. ^ ^ 'Wy-^j i-^l (jic- j^U VI 

<ilLa_aJl Cj^UJI aj^J^)j| J*j* l^lxaa _*Laa-aaJl ^cliJ 4_alLa_a LA j^-j jjJ-uiJj a^Jl 4_a.j^J (JSaJJ AjaLlaJl ^- galll aJA (JJ-a jjJallll oLc-J p ^Jj| jSl 4«j|jj| ^J 

ij^ vii. (Zinjanthropus) ji (Australopithecus robustus) ^i ^_y^\ jkjy jjai ^ii-ij^u u^ii juji 

t^jjjjjll |jA (J-Lal 

(J^IlIj (J-laJl "I lajj-ul jJ] JjJajll oLcj pj^J (_^J-a '^ 1_>kJj^ AjJbaJl pLiJl CllbLcj (j-a JJJ*J| 3.. j' '"^ J? aJLaJJ ojj^aJ-Jl Cll^bjlUll jj^J* ^3j 
jjjJaJjl fCJjb* ^i CliAjjl ^^^Jil OJ-aJllLaJl LJjjjjll (jLacb CliJJja La |j| A\^JJ jJJJ (JJa 1 1 OJA jli 4 liij j A_aj . J^J^lLa 



jl (illj . JjJajll olcjj A_Lajpl£VI JjljjJlj ^^^LcVI (J^Luij ^ jl^alujlj I g LajJ aJJ ^^1 4JjSll (Ja.jJl OJjJ-a JJjJ CjljajaJLaJI (j* i-a|j (JJj (Cl J^-jJ V 
^ fc ■**< a (J_LaJ ajjjljJl fiJ^J ^ g jl Li! a Clll^ajalla Jj^-j ^-^c Ailia. jl V] 4A_l]Lla. CllLajla_a l^_J JjjlIl-oJj P^J-^jl ^ji ^^)JI S- 1 ^ j J^ ' a aJ JjJaJjl ale. J 
.l^Jie. JjJ«J| jjAjJaluJJ V Clll^)ajalla g-L^a ^ *U£^aJl oJA ><"- i . llitlH ^ Ig-Jj^a laJjjlJ ^^1 a^jjlaJl (JjLuJjJI (_£Aa.j (JJ-aJJj _i^J 4_lulJjb ajjJaa. 

.^luiijJi a^j L^-jj^j vii* (jJ*Ji (3U^ Ls^ ^j-^ j^i ^4 l£^') (Piltdown Man) uj'^^ j^! j^sj 

j^iuJV 4 a^a^JIj ^Ljjxi dill :ojiiil-i ^luJj 

jjl^jIlJ ^ji a^jia. (_Ji.b <U^aa (j-a P^^J " ** aJaC. ' r - ajjIlC. JjjuJjIj jJjLlUJ ^il jLA Clll^)a-aJLa ^Jle-j L_ij^t-a i . LJJJa jSl "] 91 2 ***'"' cj?^ 
aJA (gie- i . L*S j _ jLuljVI A-a^a_aa.j jllujb 4_lkj| Clljl£ *La^_aaJlj jlikJlVI jl Vj 4 J jail <-4ia *LaJaJ»J 4_lkj| i " 1 j| S L^Ull ^ aJaC jl (j-a ^e-jjl ■'"-J . I jUiaJb 



i, iaA-lJl (j^ ApaJI j^a Lg_Jajc aj 44lua L_aJl 3'uuuA jA 4ii*Jl ^)^c jlj aH^I idj^ **7,:' : \j .(PNtClOWn MSPl) (jj'-^J U^-^) f-^ ClAiisJl 

JLa AJA*j| AJ CllAC-l LaS jjljuLj jLuljj (JC- AAaI*J| LLjVU-ajl j>« JJ ^ ' " ] . t ^ J - u L,H*0' L>* _H^^J -lli '"'VI Jj^ ^ taJala IlLlta IgjL-ajJ 

P J' -"*J^ I^A Uj^- °'jj^" i ^JLuJJ 4_laJJlAa (jt (JiJ V La ' , l^S j 4 jLuljVI Jj^-'*' I'" 1^" ^LlL 1^ >-jJ a^^a-La]! ClLaASj iaj^Jjilj lHj^LjIIjI 

1jl^>a LjjJ^AJ aJJ jl L-±aJ l^ 935 ^i^ cs-J^Or' *■ '^'^^ ^'jWj ^^jI UJJ^J* "^J^ 3 L^^P* Jj^-^-^' (jrHJ^VI dilj-^VUll ;JLc. (Jl-Sj .(55) 

(56) .<jjbJl jb-^VI l^ ^^ taLitSSIftjaLaJLJl &a& a*jj 4 ClAa jlLJb 3 iJ a 3* nUtl j|j 1j|j£jj 

jLjia.1 j}C ojLlC tjAj t jjjjlsj'l J^f^l ^LA 3 'tO?^. (J' (cjt^-^O^ L_*aJLaJl ^ Clllj-^Vull iwd j^a J* j) lj> j' ^'Ulft )<~JjL*- 1 949 ^i-^ cjr^J 

pLLl ?n gaj| A9 AJl lilb .AJAJLa A^-niil C1±jI£j t(jjl aHJ-lJ (jLuiJ] a^a^a-La 'f- jl jja V I (C^ajj / a-pjul Clj|^>aja_laj| gp»J fcJjLl \; w *" ~ i^lmj AJAa. 

4A_a^_asJl Lai . j^it-tl » - ^-J j>a J-^V <— 2 J V I ^ AJjSAa (JJaJ »J IgJI ' r *- IJA (jAJj . j)JJjia 4j| I'"- (CjJjkJ V jjl ^ "JJ (^J ■"*'] 1^13 ^ aJaC (jl jl jAa V I 

■ UJ*'" ^ L>* 1 -JVl ** » - ^J jj^r^V. V L&^aC jl JJJJ ASS 4 jjjjliil j^a (JJJ - *a jlAiLa '^ ' " 1 j*^ I ^^IlJ 1 

jl AAaJ La£ 4 jjAuiil j^a L_fiVI 4_»_JaJ jjLaAJ V 4-<ta_^aJl Ja£ jl jjjjlill 4JLjia alAaJluiLj L **'JJ?-1 ^^1 ajJa-V I ^ .!? J j'^jj^ ^ CllLujIj^Jl dlLuSj 

^a UlSjUI AjjI-lJl Clllj^VI jlj tLcllla^al CllKb' J3 -Llj^LjJjiJl J- I jJl j>a jAj 4 jljjl ^jljjVI J) (j flVn (j^'j -lilflll 4-aJio ^ OJj^.j-Jl jliul V I 

Jji A . L ° 1 '^'t fJ 1 953 ** *' '" _>V.J '*- a - J *^ L5^"^ (J-^aiaJl (JjL^jH ^J (O / ) *^pVj3 Clllj^l ^ ^"'^jj ' " '-^ ^ 0-J3* ** H."V L - J 'j- i ' ^J^ a C^ ' ** ^ J? "-*^'l 
L.JJJJJ »J ^3j jl^i.^a CllLa Uja g--^*' ^jliuJl liiiJl 4_*JaC Cl±]l£ j)^. ^ 2_luJ <laiiUa j2±J Oja£- ULuljj g"^*' *La^a^Jl Cl±]l£ Jlj i JJj^UJl IJlA j)C 

g-JaSll fiJA cJ^ ^A 3 ^* r^* ^^ ^"-Jj .ijLuiJyi t*laj t^-i±uS tilail jJijj C5 £J (Jj^alLJl j *'^ ^j t^lall ^l i " iL - ^1 ^j ^ L^a (j£_kli ^ i^jLk j^J { _ 5 Jo jlimVl 

j^- ga jl£ (CJul 4liJjl>l£ L_Jj^)0 j^-a-U pJj .gpaiJl ^ I g uLaC, JUC f .1 Q*iA. Vf 1 j ^rUU| a j& CllljlJ aJ tlanr. 1j^ ta a l^ jl ul^V -jj'^^j''! CllLa j^)S ^j-jLlJ 
Cl±jl£j .(j-C-l It <a J- LilS dljA^. (e-lc 4JJll (jL^Jl ^ jJstiJ i " 1 J^ la jl] IcJ^ t J3jajI IJA j^a 4_kjl&Jlj| pLii.1 j^a 4t '"jjj'^l l^A t LjlS ^CJuI jJJ^jaJl frl - la&l 

( _ 5 io jjIjuLj jLuiJl (Jlj aj CjIa^-VI ajiA (j£ L-illoi ^j (58) !?cM l>* W_J] oLiijVI ajj J t a-iS iJpLuilj p_>xJ| (J*^* ^-j-^ ^-^ ^^ -^Ij ^JjVI ^jia 

!*LiuJ jjaJjl (JC AJ_)-^ '^-^ ^3 L -^_> C ' LaJmJ ^jJUaJ^Jl t JLaJLaJl j^a (Ja^C 

|jjjj^ ^y -IjLuiIjJJ ^jLuUJ 
(j-a i-JjiJLj 4l£_uj|^)iJ 4-l_)C- IJ ^J7 lX ''* L T J _>*^ :a ^ a .jS^ U^ u*.I. ^ r9.J L5^L^*^' ' *o^.**^l| JJAa 4 j_)fuijl ^3^13 (_5_>JA (jlcl 1 922 ^ *' ' " c^ 

AiLaC A-Lalf- CllLkjaLla lHjIJIJj 4JljSJlj jLulJVI j>* (_P O^i ^_J^^ LSlii-a (JaSlJ i J J - *aj| IJA jl ^*Jl f^Jj ■ t j\." t J.. . ^ J ' J ~"* ^ LS^] ^J*! '^J^H .l*"* 

<ji >vi 5*ji (^cji j^ j '(Pithecanthropus erectus) i-isii m— a- SjW- ju J! jj«j -ui ,>■ vj^' liA ^' U^ J^ 

.(Hesperopithecus haroldcooki) ^jSJj> ^j^ibjj,!^ 

aJ -}Jia 4|JA (j-a J-l^lj .fiiui^j Km|jn jLuljj L_l1^)J pLb OJlLcj i - La > H J Aa. j V I <-_!^JaJl IJA jJ] IJsLJIluIj . j_>f^jV >A JUjLl frl^iaJl j^a AjJaJl L^-^'j 

j^jJLLUa la^a a ^ <lal£ 4JjLc (J^kJ ^ <JLalalj ^ Ja j j *_a Kll<|jj*i jLuljj ^-uJJ *^ 
aLjjLj je-C-JlJ lt-LaJ j aLa LaJUC "LJ1 ^.jjj ^cJ^IijI jLulJ V I I -1A ^JJjJa-ul JaLuJ j V I ClljL^lj jJaSa A^lIj L_J^Ja jua CllL& jJ jLlLulJ I OJlA (j£ Cll«_Jaj J3j 

JAJAlU JlliLlV LJJJlJ A^jl L-J^ia ' r - ^-ajLSil a^JaCLajl Lljljljiul OJlA ' r - Ljl^JC-VLj jLj_>J 

Vj tjLuijj V pu 4J_>*iaJl j£j ^J '^j-^- <i^-S-Jl «.lj^VI ai$J ^jj .^j'j^ u^V c^"^ 1 *^ c!%^' L>* L^J^' *'j^' t^^ J^ 1 927 ^-^ c^J 

^Jiia (jic ^jJljjl fXAjj lS^'j 4 (prosthGnnops) t^-*^. ^l>Ji ^Aj-Vi j^jLiiJi ^ L^ajSia tcjj ^kj -oi ^^ji ^j^ij .bja 
^j .(^9) ^^! ^j ^j 3 * ^ ^ jaKi :^j^juLjjjjjuigii i^'vi (jijjaJi tLkaJi ija jjo (jici i ;i ua ^(SciGncG) ^ji^i ^V-° ^ jj * ,,u ^ 

jio cj^jj i^j 4JjjHj ^_luj cjUjI£ j>a jL^vi jjJaj jj^ ^'j- (The Descent of Man) u^V 1 ^^-^ ^^ ^ ujj 1j ^ u' ^ 

C_j|^)^-sJLaj| {J"*- '" ^ A^jJ jp jLuljj t '"-""'j Jj3 <■ JLt^aJ j^a 2jjS_aj| Lljl nKl| j| J j laJJ I 'oLcJl gU»J Jilcl 4liiJJl ^-*J .U ^.\ ^ A^-^* Clll^)^iJLa 
^7- J (e-ij AAal_>il ^^^LuLaJl OJlA j)C lUisl-U t jjj"" M j_J^I » Lia.a ^J .aJL»J| pt-^.jl (j-a 4Jll^_a ( 3^ a ^- a cj^ "^ Ja» J I -ll3 ' r - LiJaJl Jl^jluJ (_Jj ( L-luLaJ 

J * jjj liljl (c^-^V. f^) 3 * ** ' ^'^ C^ 3 ^J'"^J La jjSI CM-^V. 4^-i^3-a CjJllj^. 4J3i AJliLlI Lljlliai 

AJjJj ta.jjla cl^J' I^A U^J ■ L3j Vj "^ l^j 31 "^ -4j»lj "Lajjl cjj*^j .jijj^l ^ 1 904 *^J l ; *'J.' L3jl aLJa^ab Jj^a-lll J 7 " ^ JJ^LJI J^l j.La Aaa 

L_i^)«_a ^ Jj^-asJl 'f ^ ' ^J* J J J I »LaiC ila i " Lja 40AsJLaJl CllLjVjJl (e-JJ (J^- 1 U^J..^ S^ 3 C^ 3 1* ' "^ J J O^^-^L liuJJ L3jl JU9 jl -l*Jj 4 jl^lila 

^ gc£jj^)J jljJa. ^ 3J la (_!] OjliJ j^aLc- -i*-Jj . jLulJ^U AjJlilJl Alii. 4-1^)3*1 A °- ^jj 0^-aA3j 40JjSj| jua (_5_>^>.l p l_pl V^L> (J] ^^^-ajLtll gcJjJ ' " 1 \| ' a 

4 { ctaL3jjA aLjjLjj ^ J j la-U I JjlSjJl ala'j 4 Cll!>\j J jiJ I g«-Jj ^C^pW-*-^' * J ^) 3 L>* - i '_) 3 ' » - ^aJ *_a jLulJ^U f£^\ L_iiuJl ^—a-uLa lUlaJ j - ^-Jfj t^ljjjj^j 

jlj^=> ^^J S^jI (^ ' /J. w A 'l LtllJ liljl (J^jLc-j AJijAa. ^ AJ^jail JliLlVI CA^ Ia& Jij^.^J 0_>ai ^Aa QC 3-LjJa ' ; Liaai pUJL 4 AijAaJl _JJAa 

(60) I^W^ C^ 3 ^ " *'J.' bjl J^^* 1 AM tL^J UJ«J (^lll AlaLl-Jl (J-aiJ ( _ 5 lo AJJA9 ^AaJ IjiaJj .^Ic- 

A-LaLtll JJC- (JjLuJjJI p l_jj| jua p ^aJ <cl ~| laJLull j)C jj^-Jj^J V JjJalul pLalc jl ?tjl JaJJl aAA (JS j^* ...LstllJ Ijjl tl£ 'Mj;*' jLuljj 4 JjIaILl) jLuljj 

'J-a.l^aiuia 4 jLuljVI Jj^J ^^J^ U^-^ A\-ajC^aJl ,_^^a.VI AJJlVI '^ O^iaj ^^ilj LaAJC 4 jLilC-VI ^ AJaSill OAA LJAa.1 |j]j _a£jjjjaj dlUj] (J±l > l! ^ 

/ - .aUl OAA ClAjjj (Ja.1 j^a P^^^-^J (_P ^ JJ7 " lAalluLa jJC-jJa-LaJl jua I > jUa j ^ Jl J-^ A^a3 laAi-U ll& j J^ jl uLa tia^a 



4_lLaC ^ 7 J-U Jij^.jj| J12± (J=±Sl aJ g.Lia.VI p \jl\ jlj tg.Lia.VI Jj^ jJj (CAjJ jl j^-aJ Aji_LUaj| ^ CllLJl AjI Aa.jJ V AJl AJLLulJl (JjA-aiJl ^ Lljlj 
4_^a3 iuiaJ 'LiJaJl 4 jLuljVI _Jj^ j' bi PtjJaJJ aJ j>aj _oAa. ' f *- -I g * a p jJ (j£- LljSla L^Jl (Cl S JLaJl JlUl Lg_jjSjJ ^ oLai i " 1 J^ la (JJ tAJjjJaJ 

|1 J ^^2 ^ 



£L-o£ll aA$J i_jLuil£ - j^j- Jj^ajll oLcJ 4-aJflJ ^jJl La 

L_iVI Alui (3** _>^' <-_jlc i^cJjOl Ja Jfj .AjJLla. dl^Ljlj I ^JIC IjJJJ jl Jj^"* "I 'alcAl j£-aJ (Jjl dll^ja-aJLJl j-a _J J jS J I Jj^-J (J L_]LuiVI IJa (J1a1j 

AlLuJl (JlLaJj .OJjSJl pljJI j-a ^-jj U^J-^J '*- U LS,^ '— fj*^' fcJa^d t3 ic -ajJl- Aa.jJ Vj iL^-aiaa-J 1jj>,-).a ^JaljJijVI jl^ aJjSjl p l^oJl j-a p jj 

.JjJajll alcAl LjJJ IjA*-^ (lg_aiia_a i^JjSjl ^l) aAfc p jj L_sVI 

gu»j aa.1 aa oj-uuj 4^)j^VI igJ] j* - —VI j-a ' . \rj j r& ' ~^U^ •! r ^* cs""^ r?^ *? ^ sp*-^ r.-^*" c3o^ 0° jL^VI jj j.»j^ \* ' [t J j ^ alc-^ i . uS AaJ 

j-ajl Jj^aJ LA]! "K'| 0J1A i " ! J j laJ A9j 4A£jlklla ti^Luil AjJAaJl OJjSjIj J LilJJJ jli ;jJjllLulj| |A4 <J Jjj La^uia.j J g JjJ ^ - ^ajllJl ^jj'"''l L_jlia. V I 

ajJl jLuljj JjJaJjl p J_)3 j-a .J^ 1 ' ^^ CllxJjl (_£ ^a.1 «* r j ^7- a ilia J- —I JJ^. <J 4i J^ * J .J^ ^ ' ""* * J J^ - "-* 
_(_£^a.V1 ClllpLc^VI j-a 0J-li£- f-uLLJ (CjjJajll plciVI I JA jl Cll^Jal A9 ^ Ja j'jjj'tj <■* ^ JJ '"*' '1 J ^.^Jj'' 1 ^ . I L — 'j^ : ^ ^^ i* J"? jl J-1C. 

CliLiiLtlDlj ajAjjJIj aj^julDIj lJujjjjI V] ,~g''l '-O^j (jLuuVl jjj 4jI_j^ ^j^-j L ** ' ." ' ^,:°J°^ j' ** a .. ' it 4-"' *M ftP^ f^H ^ A ~lJ*^ . ^J eft ,:^ " J 

IgJl JjJalll ale. J (j-^-^ L5"^ CllljajalLaJl ?p*-jJ 4_luljjlj Lai .UjS jl£ JjSil (jij ULulJJ (jl£ ^jLulJ V I (Jl fCJjLDl ^a ' r - Clll^)ajaJLaj| (Ja-Lil LlJ i - ! JJJj 

(j-a Jj^aJl (jli ililJJl (JC- a - —^ j _Cllila.l aJ (^1-C ^_iVI ^ J ' '""- J"-* 1 O^) '■^ ^J^ *J^ *^"- dLkliLc A-aJ^a Aj^kldJ I Lill la.1 ^ij L^_j\_9 i^jLulJ^U ^-Jl!iLuj| 

ale. J ^j-C-^J t^^l 4*L^a^)Slaj| ^JJ'".''I ^^ la VI L^_J a_uLlJ ^^1 AjAuiaJl lHjLL — Mj 3 JJ^ J I gciL ajuJJJ ^jJl LiilJ gtJ*J CllJlj La ^^1 ^jj'"''l CllLt-aIla_aJ I 

.^Cjjllll Clll^pa (j-a *ajJ3 AjI ^jS Jjia^ 4-lLaC Ajl_J Ja3 ^aJ aJ ^jLulJ V I (jl te-^- '"- - —Ij ^LlL pl_LkJ V I ^JlA (JS ^JJjUj _^jLulJVI ^ i^L^jl L^JI JjIjIjI 

A_lLaC (J^la. (j-a J^ laJ (jl (J^-aJ (_5^1 p jJJl (j^ U * A (-5' .AstJ V t ^JjuAJJ l^o aJ^)lj| ^U LgJ J*-a^ V ^J'^jJ'"*' L "'^*^*'^l ^J^-J J* 44 -^ ^^ i2>* r** ' J 
ail {_gAa.| 4_J1 LaS i^jLulJ^U ajjLa-a 3 Q- .a J J*'* J U^°"^ '^ ^^^-^-ail (jli )tla.V CJ.!' ^jjll J I L^alul La£j .(j-La^S 'f- ^^^^ail ^ L&Aa.l (JiaJJj _ Jj^-**'l 

.^^ja-Vl ClllJljJaJl (_jc (jLulJVl J^ (^1 i— 2ljiJl 

(j^ j^^l ifiJlA 4-ajC^aJl JjJajll i_lLaC pljjlj _aJjM_J 4-ft-l±Lilj| dllajia_aJl p l_jJl Aa.1 (_j-a Jj^ J3 cPJ' ^* ^ jjLulJVI (jLj ^jjl^il pLc^VI (_g - '** °J 
I^J US jj _4i^Luilj C^J' ^* ^ (jLulJVl (JJJ aJIaIjVI (JJ ^ m V I ^UtJ ^J^-J (jj-lJjjI^Jl (j-C-^J 4<luJ jjJJ^La ^ LiLaa (Jj <S»-Jjl j"-* Ala Clll^J J3 L^Jl i, JJjLJl 

Ij^ 2_LuiLuil CllLi A-JjL 4-ajLa » - *a j aJ ' *'* " (_j-a *LaAJl ^ La (J^J ^^^JLlaJl jJjLlLulJl 

.(Australopithecine) ^j^' ^i-1 

.(Homo habilis) ^vi f iji^i «> jjisii ji^v 1 ^ 

.(Homo erectus) i-uii m— ^ jUjvi-3 

.(Homo sapiens) Ja^i jl^V 1 ^ 

.(^jMi cAJV 1 ^j^ 1 :l?') Australopithecus H jjaij u^V 1 i> J^ Jj^i -i^vi M jj-^Jh l. ,>. jj^i "»^j j^kj 

i *o - gaJJ ^jJa. ^ji t^JjS ** J*JJ ^ g - — ' * J ^ *° - ^"^ J .** - tajiJLajl aJjSjl p jJl Qj* aJJS p jj a^a a (j-a _JJ^I ' " u '\|' l^-J^Jj 4<ilia_a p IjJl -LlJjJajl aJjSjl a-i^-Jj 

(JjaiJlj j>^ajl jk >^-ij J^-VI ^*Jl 
3 a. J ^IftJl A_laJl CIiUjIAjI (jli t J j laJJ I aLcJ jjClJ La±uia.j (jLulJVI | (_cl) HOfTIO f-^l tllaJ (jLulJVI Jj^ (j-a AJj'VI *Ua.^aJl jjJaljl oLc-J t alt —Jj 



aLVI (jJ Jja.j^Jl ^j>^-i»\l (jLuiJVI (jj JLJJJ .(CJi-riaiil (jLuijVI (jc- ^J^ i flJlaJ Vj 4^jiaJl -ij^l (j^ ^Jj^* J^' _>f^* (jLwiJVI <luiLui i 

-t C^ulJl ^i?Jl Jj^* J^^ L>* ^-^_>- a J^ ^ CJj^* -^ t(JaljLjl (jLuuVI (CI 4A_JlaJl 

i—ilSj diljjjuilJl ^ -i?.jj (j^lj '^^V (jja. (j-a a^lcVl cpL^j ^ji _j^-iaj (^1) t^-^j^j U^ (j^jjj *jW- U^-^j U^ 1 CIiIj-nVuj (ji*^. L«^i L*lj 
SLID - ) ^F-JS p'jJl 1 n *"" LSjj (jl Lijlaj (^jll to^lc.1 ajjSi-Jl 4jtJjVI p IjjVI -^-1 (^i ^-w^ala UiaJ i^ijxji (jjJajll alcij 3 ■— laJl i'Mj.ul^ Jl 

.(species 

jjkti xiikiJi <]jUJi aja_Lj q* (Ramapithecus yj^A^U J^>) c^lji ^ Xa^jJi yiiuvi Ji^vi ^*j jUn>.ii ^> ^ v ji^j 

(61 ).yc *^ja UJb ^Ij^VI ^' (jl a*j (jLu^VI 

3-allJl i _LL^aIIla (jLulJVli Clllj^VI "I laJLill { _ 5 Jo J^lSll (jLulJ^li 3-lJjJaJl aJjSJl ^ (JlaJJ (^l Jaj|jj]| <LulLJ 3-iJaJJJlJl JajlaaJl ,«-^aj (J^Li. (jaj 

Clil^a^JLaJI pLaLt! ajJa.VI A_LalaJ| i ;> i j^ M lIiLSJS iiilJjl ^j .^J^.1 p jll taliu _>fl*J plj^VI oA* (j-a p jj (j£ jl (Jj j j kjl I ale. J ^alj 4(JaUJl jLuijVli 

(Jj ,4-llajll ajjiJl ^JIJ ^ JUJl j-a Ailla_a (_3J=>Lla ^ Ij^jlc J3 4-allJl L_Li <ajj ^ jLulJV I J Clllj^VI pi laJLill ^gJc. J^Ull jLuljVlj 3_lJjJaJ| aJjlJl jl 

jl La£ .lAa. AjjAa. Jj - "" l( "- ,Ja Ij^jIc A9 A-alaJl L_Li <ajj a jLulJ V I 3_J3 dlaj* jjil^a-aJl _>^l (j-° ' \j» a La^jlS jl LJajl cLljaJl lIiLjiS i IJlA j-a _)J^lj 

ji CJ ^jj 2-^jJi jj4u .muji ^ ^ l^ ussu ^ (Homo sapiens sapiens) ^>-*]i jl^v'j J^j^' J^uji jUjvi 

.^uljJI l^ajtj L_i!)Lji £ljjVl oA4 jL (JjllJl ple-^VI Cp^i 

.JjJaJjl ale, J <a.^)J*al La t t < ■ ■<-- JjJaJ A-A-aC. AjI i _ ! j la J ^j^-jJ V ' " il J7- aJLaJl (Ja_ui jl *LLai«Jl cLlja-jJlj lHjIJI uL&Vl (JS Cll^Jal 4*Lli*ij| AJa.lill j-aj 

.aJ^Jul j-a LcljJl gtaJ l^j| jl _>^Jjl j-a Ailla_a Luilla.1 gtaJ l^JI Lali _>^Jjl ^-S^LujI l^JI JjJaJjl g-LaJC (^£-^1 ^^\ Clll^)ajalJlj (_3^*AJ l-*^ 1—al 

u 'l' Lj jCJ t3 IlmVl aA^J AjLaj ' r - (Jj-^aaJJ VUliljl ^l£_kli lg-la 'aAalj (cl jLllcl j^a-Jl j-a (Ja V*aJ^)5]| g-^j W^'j jL^VI ?"^J '"^J? allJl jcl 'tlPJ 

_CliLiaJl j-a Aja (JS (e-lc- S- 1 ^! '^J^ 

cJ '^ cJjV j^> A? jjiiii ii* jjaj ji Ljjjajj .^ji=Ji jjsii ^ 4 jjVi Aiaii t^i ^(Australopithecus) ^j^LjJiji^ji aJ£ jj 

p IjJl j-a p jJ a^al jl JjJalll ale, J LJjlflJ ij Si, ajljiaJI gmJ p jllI Ia* ~ ' ^ jj . llLtJa^ AluJ j jj a jaJ "^ L_jlc.j UJJii Aiui jJJ^La Aj»Jjl (Jj3 USj^9l 

A. ) l^j^i ^j^i jjsii £ 'cl^i r Lfc*j r^ ^^ ! (A. Africanus) jujto\ ^>^i jjai ^l 4 (A. Afarensis) ^ ^>^i ^jsii 
te.jj ajl^jj ajjLSj jjj^-M' ^h cijii 4 (A. Boisei) ^-j^' t^jMi j j^^ 3^^ ^ .^^ j£' ^ ^^ j ( ->um ^aIi (Robustus 

.AJjSjI 4_lJjlaJl aJjlJl p ljj| j-a LlCjS tc.jj jl AilUa Ai^ajJ aLSj _ja. V I ^*-^l jl j^ (J itilla-a 

(JaJ* jl »jJjl 'aJja.j-aJl ,_5^jlj-a^ij| aJja aa.1 aa 4_*_ui (Jjl*J Aj»_uJ Ig aa.1 aaJ jl tiijj . a jJl * J ^ 4-fuiJ ** - ^J°*^ * J ^ ^.IJj* 1 ? " aJ^iul p IjjI AAaa A*Jj 

pl-LkliVI g=-J3 'f ajAajlj 1 g la jl ajujjj* La£ ' a jJl ^^J^ *LluiJjLj (JlaJl jA LaS jLa_kIiVI (j''"*' ^ 1 g ^ i^JLmJ ojjlj f-l^^' ^ ^ . J^J WrJ-^' (J -^J-lj -U * e "' 

SjjSj 4_lulJjLj (JlaJl jA La£j . fljlallu] JJJ^Jj 3_la l^-Jjia jjlaJJ V ^j) A-alSil J- ^alj a^jiul aA4 i. a > gaJJ j . jla uiVI p j ^)3 ' r - (JISlAll (J I^JAC-LulJ 

jaJ J AJaJl CllllllAjl aA4 jl ' r - ^LJ-^ AaU j^il lHjIL gJl j-a AJA*J| Aa.jJj _aQj| j-a Laa^a _>J^I (j-jjlaJl JjSil _)^^ jli 4i J^I ^J^-J^f ^5^jLl-a^dJl 



\ g la jl J - ga3 j ilg-Ojil (JjJaj iL^a Ajjjj 4lg ml J - ^-1 S-^-J 'W^J^ 4-U^Hj 'U ^?^ *? |AjjVI &^A j>aj 4a jJ! oJ^jS (JO ■ 



^JjuiJl (JJ-a 4_ala]| Aj*-aliLa ^g-LiLaJ ^ JJj'^M OJjiul (jl V] 4ajjJl * J j3j ^.Uj* 1 ? ^ OJjSiJ ^ j"- J J nul I ^ a, gaj| (JjjLlaJ Qj* aO ^)J| J'" Aj| JjJajJl aloJ ^^O-lJj 
4(jjikJlj| i"<|j>.<f- ^ia jjjjlJlAjJ -jJLj j-}j J^JJ JjLlUJJJ (Jllal '"^J? - ^*^ frLalo 4 an- j jl£ (C^j| <_cljl --xSljJl J- 4 J - gajj a A-alSj ^^juLaJl plo.ll LuLaJj 

_M-^^ LS^y?-* 1 ~^J ■** ?"" I ^* U^-^ lj*\^lj **."j . ^ a.^jiilJ J^Jg M l_jj^jjjI J'" ''"^j"-," I (j-° .J^^ J-^ fr '_J?*i-J 'j"°^ -^ pLaiaJI (j^ j/^'l (jl ^J^ 

't~- ^ aX ^ (jja J tJjUuiSjl j'jl '"*< J jajIS j^)jJ I j jLa_£jJ J,>^ J Jj^ LaAj 4eAaJLaj| lHjLjVjJIj lj*^^\l j>a fJLJl (_£jluLa J'" 7"CJJ-klij JaJlo 
jl -l*Jj .f jJl £-lj3 1 g ^ ^^u.n ^^jJl ^jjjLajl AJJJ^JJa gpij aAaJLjlJ (Jj (jj-a-^j is ^ ' " ^ V lHjlJijla Jl &JlA jl Cll^Jal JjI A^JJjiaJl aJjSil CllljjO l flJJa a 

j JJ - gal - >-»*w | 4 uLaa. (j-a j o^-aJl AJLjSj jA (J_najJ ^ nl JoJUjI ^ ajLaJl j^a P^"^} Lalo uldC ^ uLa-a oAaJ Clj| jajaJLall fi-lA al laO jLa j£ j j J J jlII I JO 

jl (j,a f^Jl J*" ^^J 4 j^*-^ J*"- (jJ-U-aJ jSj aj -liLlS ^\j- Ig-Jlj A_plxJl OJ^)lj| p IjJI j^a p jj (_£j-uJ (j£j* fJ ^ JJj*? ^ 0-^j£jl jl Lfc J-La ^ 3lJJJ j-J] 
^ a^Jj^JJ (jJJj^-kJLaJl JjJajll ale. J (j-a ^i.1 p b J& J 4 JjlluJ^jl ^J^-^* ' » ""*jl fls t^-jLuLa jaJ 'f-j (O^) Jj^-^'l alcJ Aa.1 jl£ 4_uli3 j^^jj 
L>* CJ^.J^ ^ 1 994, ^i^ t^ ^J^-'j (63) i^jV^l j^'jl ^J'jJ^' ^.JJ*-^ (^-^ti cJ^.M ^-j ^jj'^^ ftJjSll ^&xl\ (J^-ll ^Jjunj tJ-jjJaj-Jl IJA 
XjljjI fgle- ^j-LJLaJ ^JJj't- M aJjiul ; jl ;jj_jaj| «jjluil iAjl^iil ^j .aj£j-a ^ aJiJ (Jj LJJ' ""* J ^ (J^' (j-° ** Q ^ a '— J J 2 ^ * - '_>?'j L5* U j J 'J^_)%J A*-aLa. 

(64) . f ijsl 

aJjSjl p I_bJ| j^a t °J°*^ p^ a J7- a lfi-JV 4_)-kiJlj 4_lJ^iaJl aJjSjl iaJ^y, La Aa.jJ V t jl - gaJ^.1 jj 

iA-allJ| ^ j , ajj ^ ^LuJJ CllJl£ i"il *t'Kl| o^A j\j (JjISjI ple^VI ^^--^ 4^ijj£j i^^jlia^ijlj ^jjj'-^'l aJjSlj *LLaa_a^Jlj 4_LaJa*Jl jjluJl JJJ JJ^'I 4_jLkjlj| jj 

(JJ^lLajl ialia_aJl L_Lma 4<j| (_!] liijjl ^ L_liulJl xj*. JJij m JjJaljl jL-^aJl (j-a i " <| _J-^ aJLaJl pLal*J 2_lulijlj ^ J J* - ""'I j>a J^^ J-^3 Jj^ la ^ I JJ > HJ J3 

j^jJI i. allL^al Qj* i- aJL^a jA ^-alaJl L_Li >-*^*^ a jLulJVI jj-3 4 jLulJ j *Lai£ ^j^-jJ l-a^J /jjj*^ M aJ^Sjl JJlJ 4-ajllj| L_Lt *ajj a jLulJ^I L_JJJ^JJ (^5^, 4 J jiaJlJ 

aJjS (JC OjliC ^jA ^^^1) <JJ_aJaJl aJjSjl (j-a _JjujljyJ| (Jja^Jjl JJLjj .AjJ^i^Jl aJjJul ^ aa a-a i_«_uJ <■ ** • la A'\ A -s. ^ 4j»_uJ » J JJ j 4 aJilJ > H a ^ aJaC (_!%* ^J-^ 

j)-aj .JjJajll ^JjJaJj *LlulJjLj *^ Vla^a l^-al 4^ aJaJlJl 4j£jA ^ (C J - ^mJl jLulJ V I (JC t °'*^J V (_C^"I A-alaJl L_Li >-*^*^ a jLulJ^I /J] ((^^W-*-^^ ^^JJ'" 

HOmO ) i^-llj^VI alAklull L5 Jc. Jjlail jLuIjVI '^J^ ^^M-^ t *Jj J > J -^' ^^ L>*J .AjJISjJI (Jl£_kj| ^l iiajljj ^J^-J ajjj^ia dlpLi. Ua 

.(Habilis 

tjia jj .Clllj-iVI "I laJlml 'f- JjluJl jLulJVLj ^-SlaJl i. ajJL^jjH aj aajj iClll^a-aJLaij a^jL^a L^_jt_J L^LaSlj <ij^)«_aj| 4 (j^JJ *_>ml Clula 4 CljljillulJ I ^J 

^^juLail /gle. OJ-^Sj 4LlJ-mJ _>J^I <J»_uJ Cllli ^ a? aJi J JJaJJ dllj^VI a|^aJluj| ' f *- J-^ls j^ "■*'] 'Ol 't"- OjJlt "- (_5^ul \|^?- M p jjjl I^A jli 4 ( _ 5 £jJ b^Jxji^ 

. jLulJ^U tallil p jjJl IJA jjSj jl j)^-aJ ^* j>«J /jj'^'lj ^Jja^aJl Clllj^VI aliklujlj 4_l^ajla 4-allj 

j Jjj ^jLj^)J (Jllal) jjIla-llJl guU ^-J^-a ^ja _LaLaJ (_cl^)jl I^A LljJJC. iJjLliljLaJjl _>^^j' C5^ P-^' S^ L>* t " ,Q '* n ^l t^^l oAjAaJI Clll^)a-alLaj| jl ^JJC. 

HOmO ftUa^a-a AjJ*J La jA j 4Llj|jjVI - 1 I^IljiI ^^lo jJiUll jLulJV I jb (^.-^^ ^iuSij^Jl Clllja^lJl OJlA ^^ I LaJC-l (jjMll ^JJJ MjJ 

^Australopithecus habilis ^^^a <j>j u jaj .^IjjVi r i^i-i j& sjjisii ajjjVji sjjSIi ^ c^j L_ii^j ji ^shabilis' 

aJjSJl (Jla 4jja- jLuijVI IJA ^-uJJJ j] .4-JJjJaJl aJjSilj aLajuLaJl aJjSJlj Clllj^VI -I iklml { _ 5 Jo J^liul jLuijVI jyj *J^ a£jJ^* ClllL-a tiJlJA jV 

A^3 AJJJ ^JJ*Jj t(jLilJJj a-l»_a AAaJS x jl - gal j 4_pJ » jl - gal jl LaS _aJ^SiJ ^ aJaJLjl (J^J^Jlj AJJ^J ^ aJaC (J^JAj ta_JJj^aa (Ja.jlj iAJjjia p J^lj -AjJjiaJl 

(JjSll jS-aJ 4 jl L^oJaAjj .IjjS AJjS Ailia. ^gJo *^^ JJU 3^ 600 A^M' ^'^^ ^^ <Jl_uJ la > li jJ ^ jl Le£ 4ajJl aJjL Aj-gaLaJl tiljjl lis. A^jl^a jjiL-tlll 

OjjSJl Ail£ (Jla Alia aJjSJl p ljj| (j-a p jj AaljJl ^ jA tQtLi-a tcjJ AjL-ajJ J j lajl I olcJ ^caJ A-a^3 ^jJl tdllj^VI -I iklt-tll ^gJo J^Ull jLuljV I jLj 

.L^J^-VI AJJjiaJl 
dlJjJ ^3j ,^kJ ^ AJJjiaJl aJjSJl (jo I flJJa-3 V Clllj^VI -I iklml t5 ic J^Ull jLuijVI jl LlLti Ajj'VI CllljiuJl ^ LlyjaJ L3 j1\ iJjja-Jjl Cll^Jal J3j 
4AjaLuJ J - >-*^ j AJC-ljJl (JjJaj AJLaa aJi Aj»_uJ J* - gaJ l *Q - gaJJ p jjJl IJA jl i " ul j iJJ 1 afrJiC JJC jlMil ^ aJajJl I g l£jA j QjH D^_ *^J7-"-**^M A-a^a^. 

_LaLaJ ^jJl 6-ij3 CJ^ 1 ^ "^ 4 jLa-kliVI p J _j3 (Jj-^* j>° ** *'^ * J La-a 
al^aJLuil ( _ 5 lc J-AUl jLuljVI (_g o > »1 j La jl 1 994 ^-^ C5^ llLLaAil Jj* AjSjJ-aV I Ll^- jJ jJ j JJJ V I A-aJlc l^JJ^I ^l AjjU^-ailll (Jjll ajj*l Cll]j J3j 

jLuiJVIj tdjIjjVI - 1 laJLiil ( _ 5 lc jjlill jLuijVIj 4AjjjlaJl ojjSJl jLLjI ( _ 5 1c I^jj^.1 j^I (JjH^jIIj J ■ ^j Lajaj .TjjS jl£ (Jj 4tJLuiJl jfLj J dilj^VI 

IjjjLj La i " 1J ^ > H CllJ^jS 4 ( _ 5 JljJjjljJj| jLuljVlj 4A-allJl L_Lt gajj ^ 

Lalj tA JQJJ^yi JjjSjl iaLajl gcij (Jj jl_LaJJJ gdjjlA j-ajA j ^cJJj£ljJJ jJ I jlujV I jl ^] ClljLkjl jLluJ V I JjL>*^ AJJJj AjlJjJa j-JI lHj^JJjjiI ^^1 (JjH a JJ I jj 

(65) . Jj-alat-Jl jLulJ^J a^lUJl AjjJl ^ij jl^iaJ La^JI Jl lIijUj] JJia JUjAjLljJl jLuljVlj 4-aUll L-lt gajj - jLuljVLj A-L^aLaJl liljj 

Ailla_a AiJ^jJa al^aJlujlj j£ij *La_JJjJl gcij j-Jj (^ jj '"*'H (jJj gal - gaJa^l j^a i^_*_Laa.j) JJjaJjj ^j|^)3j Jjj JjLj^)Jj Jjf^ ^_j3 (J^-ajJ 4AiulJl gcij Jj 

, jjljjJl Jc laliaJl (jo AJjjxjlJIj JjJlilj jLuiJ^J Ajia.1 ^1 j^VI J aJja-j^Jl AjjjIJI A_1uS Cllljjli] jjlLJl (Jjlaall Jc AiJjIaJl 0J1A J-aJ»Jj ,LaLaJ 

CllpLi. 4lilijl (JO ^ - ga3 j .aLaVI Jj LlJa * ^ ^ >* ^ J ^jJl JjJ^Lj A^-aLaJl t*JJJ (JO IjJJ^ ta^\ja.l A-alSJl i _LLgajla ^ >* ^ J (_5^l jLulJVI ^ljJ3 i " laJJa I J3j 

4 JJjaJjjj ^jjj Jjf^ j>« (J^ W^ L5"^' d-ilj^VI p1 JaJiml Jo Jjlail jLuiJVI ' - li IjC- ^^J ^jjj'^^l a J jail (j£J Ajia.1 jJl j^VI ^^J^ (JjiaJ ^uLlJ 

AJjLa-a L^Jl (JjlaJill CljJjl Jila 4A-alIil L-Lt gajj ^ jLulJ^J AjLkl^l jiVI ^^J^ (JjiaJ JCjLlJj (J^V. La^ Lai .Aj^-aaJl OJjlJl iJjIjjSJ AJjLa-a l^K dlpLa. 

(66) .^ j^i u^! ^^jj^ 

|LaA jjjlalA jJJa-lJJ g-ljJJjjiVl IJA j_)3l -i3j 
OjjSJl Aillia Jj ( _ ff -aJjJ CllJl£ Jj 4 jLuljVI AilUa Jj ^IjJl J ^ aJJJ jj£j aj Clllj^Vl a| JaJLill Jo jJiUll jLu^V I ^-ujL l^jjj jLUl Clllja^lJl jl~1 

.AJJjJaJl 
(JjLa-a ^ aJaO (J^J^ J JVLjj 4A-la^la A^LklLiJ ^^"^ <j» ^ **.I^ ^ i " 4 nKl| jj^ bt-LaJ. Ljl£ AjJjJa H OJ^SjIj Clllj^VI "I JaJJiJll Jc J-il^il jLulJ V I jl - ^ 

. jLuljVLj jl£ p jJ (_^l j^a AJS^O Aj| l^J i " 1 > 11 jl j ftJjSll J%$J 

^ 1972. i^ u^l^i ^ij^ia ^3 pi>i a,.^ jo jiu ^iii ^vi ja (Homo Rudolfensis) ^j^jj uH ^— jj 

J L *°'j ^jj _M-J j>a ^-J_)ia Jt" a^aLaJLaJl pl3^-^ ij. Jj^' ' . \ Ult J ^^J 4a^)a^Laj| aJlA I g L ^'^ jl L Qj'^^'l j^a JjI AilUaJl Jc- p-^VI ^iJ (J^ 3 ^ 
jLuljj A^ljJl J jA l *°'j ^Jj jl "^j .' (e- a^jLail ( _ 5 -aJl jpl^l jj (J^ 4 ^3^*-* P J^ Jj ^ **'*'*' V ' " il J7" aJLaJl aJlA jl_J Clll^)a^Laj| g-Lalo ~^"» a _J%J .1 JJjS 



J' 



.djIj-iVI p1 vsuiil Jc jJj* 

qjA* 2,8 £h u>^ u! cJ^j KNM-ER 1 470 H U^- Ji^' J 1 ') ^-a^Ji ^.^4 4cji j? .v*ji 1 sl^si ^a!i 4^ ^jbiijj ^jls a*j 

(j3La ojj* - *a A3La.a aa A»_ui Cl±3l£ (CAll 4 jpl^Jl Ia* jli 4 jLllJ ba jj .3 a uil£ ljbl LgJ jl J r -j ba j'jJjj'^VI (SU^* C^ ' "^ ^ *Jacl Lg-Jl J*" (Aiui 

A^.j (jl 7T_JaJ*l iO^li-aa ajJfl A*J 4 j)^Jj . jLuljVlj ^Jj*. I Aj^l U^ * ^jSLajl * 51a 11 j& & jbilJVl A^.j cA^ ^ &? J CJ^ 1 ^^ (*-*J u Jj* . ^ "O^ 

t^a^aaJl plja-V ' . U» " l^^ *?f" ^ A_LaLJl dj^La-all Ailcl ^^ J$Ja L. IjjjS ^AjMj jbilJVl Aj^jJ 4 J.'*^ KNM"ER 1 470 ■* "? "?^ 

AJjjiiaJl &aa & (jLuiJVI **->j r^D^ uj^- <■— jLujIj.} lS^? 1 ' l$'-"\ '^^j^H ftP j,> ul ^j_H^ _}^j' "^J . AaC ' o *— '-^ •& uj-V. u' ji^-Jl tin* ^ JiJI j-aVI 

;<jjij *| 992 *bui A_ijjxjLsJ| al£La Jl oAcl uui lg_aJ& Jj 1 ! 

&ja.jJb (jjSj La 4-1*351 J Lpj-aC Uj"V. J ^J i* ' ^ J J A^a_aaJl '<" A^.jJl ' , "^ J* ^3 OJ^i (JjV |\N IVI ~ t l~\ 1 4 I U^ » ** ^T~ *? '1 *-bj \' r -' bA*lC 
£C_a^La Uji« iajaia (_P-tilJ AjajJl _J_J-# (jl AJ V A-lIxijI aLl^Jl J jl CllJ^Jal Aj^Jj'"**H Cllb^Uli OJJa.V1 CllLuiljAll j£jj L jC.J' J ~"* " C} "'*'/* A^-LaxjLaJl 

(O / ) 4_lJjiaJl OJjSjl Oj^-J ,_£ja.Vb 4-iiuL* (Jj t-i^jSjt f"C_a^La AJjuJJ 

| Jb La (j^jjj^ (C J j la**J I i"i|j->.^** J| Jlc p j- *-j J| Ia* J i ■ L*£ j 

C*Jjbl*ll ^^1 lIjLL >-M (j-a L&^)JC.j L_lLljVI JJ^j^ JL^SjI ~7-"- J* - .a - j^JJJil CP-^ ^ jjS J*^ AlC-l (Cl Ojl3b aJ jCJsW -*La^_a^Jl OJlA <^.J ^ b^j] jOb( 

i^l, - j^j KNM-ER 0741 °j->^'- ji i-s .^IaJi cjllji j* ^j^Ji '^i ^J^ KNM-ER 1 470 ^j sj^-.uii ji Ji 

o^^LLaJI 2_iJLuiJVI ?r^Lajj| ^ l"4q, >-.l| ojia Aa.jj Vj .oj-ji-L-tfajl A_i3uil C3j!j A-ij^IaJI aJjiil A_a A£^)3Lk3Li IjLL-o - jLui30U ^j^.'^'l ^j2^\ ?rJiLajj| (JL* 

(68)(^-3HJl jL^VI^^I 

KNM-ER 1 470 ^*^i ^ ^jj ^ uij^i ^i jjujIi ^ ^lui^vi ^j j] jUjun. ^^^u j>a ^ijj ^jj j^jj ^j 

(Oy) _ U it Ull j 4jLluj|j ^Jj'T- 'l j _)^I ^->J ^=-3-3l *La^_a^Jl O^J jl 7l_^ajl L_ll^iaVI "UA-ulJ jCJsW ^3^' ^-«-^J ' j '°'l -7-"- J-& jj (_P-3j ( ^ '^J' ^Ij 

^ia t (j^l °1_>^I l5^"I j-^j! g^-4 ** *? A .\ °^* '^ C3jLujIjj pl^a.lj ila ^c-iJl t^J^jjA j)j^ ^* ^ 7- (j-* '"^Ijt-^-'^M JLc. t^^Jlj jVI j^uiaj^JI Lai 
^c£jJ| { _ ff lo Jj i^aljjjj jLuulj CIjIj^VI ?\ lAhnl j^^ j^l jLuiJVI J3u ajj^JI ^Ij^VI ajs £jaj t Vw^j VI tj->j is ^\ jpl^Jl Ija jl iUlS ^ab 

(70) .(^jV^* J J^* J;'_PW 4-^>Lk]| Ajall Jl ^aJ jl t . i-n j 

jyj 2_l]liij| LHjUla l^jj >-jJ I g aJ ^Q*^ a3l ^Jl tl, flJj ^jj jLuljj jl CIjIj^VI ^Ia^JLujI ' r - J-^^l jLulJ V I C3jlil3u-a3i (JlLa C3jLil3u-a3l JJ*'* ' 1(3^ bJ ljLa_j]j 
AlulLuJ J bljal -latJ *Ll^Jl C3jbjl£j| OJlA jli 4f jJl j)-U^bJl j>a JJA*J| J^l La£j .(Jba 1 1 ^—ljjxl=t Qj* bjila 4*baLSJl L_Lt ^j3I3u jLuljVlj 4-lj_fr3ta 1| ojjSJl 

.OJjSJl p Ij3ll j>a t^jj cJ^. W^-* -^ (j' *■ ^3^3? AJSfcJJjuLlIl Lg_^alj^. (JS jl ij i^jI^Jl ^jSjI 

.■bjjjiJl CljIja^LaJI taJjail p l_pl (j-a b^^j l^-la -l^-lj (j£ jj***j ^Jl iCljbjl^JI 0J1A (^3ij 

jLulJVl *J t*b»llll L-LL^Ila jLulJVl *Vjl !^j3l*VI fLuja'VI Jl jLuljVI p IjjV J^.1^1 Jjk*tfl -■■■o\; tJjJa3lH ftlc.^1 L-JJaJlJl ialai_aj| J Jjj Lafuia.j 

La c3jiii^3iii ^ i!$ jb n^iii ^-aj ^j^^i jb^yi ij^ij 4 (Cro-Magnon) ^jj^j^ jb^yi ajjL ( jbj^Lnii jUjyij ^i jsuji 

-( _^jjjjlj Lgj^L jyj jl j^ujI ^-^3jj j<a t ftn,iVI j>a ^c^j jyj i_j^3Li.VI (jc 1^-3uj LJ^3Li.VI ^J_*y Vj t^jL^-il -bj^lj L_3ba.l (_5jxj -«Jlj!l L3 k- ^ 
HomO ^^-^- jb '(GfGCt) ' , w ^' :>< - *bJS (^jj La£a .ajjI^j j^JI pljjl j3^l ^q'^jj aJI jbij jcJJl 4*baLail L-Lt g»3u - jLuiJVI Vjl ^j-iiia 

j£ jl lilli JL-jl L^a3uVI 4q> r-i *Ubjab AjLLuJ (JO jLulJVl l^A j^^* Jj Jj^ 1 ftlc-J jL..Ul S$j .*balUl L_Lt ga3*j a ^ >* aJ ^jJl jLuljj I (J*^ ©TGCtUS 
-| l^liJll 'f J-^bJl jLuljVI jl ^ JJj^T-'l 0-ijSjl ' " & *UC j^a ** *UC Aj| J lakJj aJ 4^.jAJ J^ laj| A-aLilujb a_u£*3* "LallJl L_Lt >-***' a jLulJ^U 4_^.LLaj| djlj^: 



J^a-l 



,*baLall L-Lt^a3*la jLuiJV I t3 - e ^V. Laj ^j^aaJl jLuij^J ^^hall (J^-ll jyj ijja (CI Aa..jJ Vj .CIjIj^VI 

JJJ3U Jli '(Sf-^ 1 1 00 - 900) ^'l^-> ^-> ^JiJuJ J JI^J -Ol J^ *LaLail t Jf-iVu jLulJVl LJJJJU Jl Jjia3iJI file- J ^3 J (_^ill ^^^-uLLlJl L_l±uJ| (JluJJj 

ajJl aJLtll J jj'"J*J dy. ' i- ol ^ ^Nf I j^a 1j;p^ jb iliib ^-°J ,*** I J'^M 4 J7- Ij"- C3j|pj3*J J liiJJl£j t^j, >-.» l| jLuljVI {_5-J AjuuuI la > H j** a j^a J*> - >-l 

bllj3LkJll jl^i-U (J3b ' ; ^7- lj"-'l *-j3l3u * ' *-jl a_uL*3* (^J^l ' -jl '7- 1 liib& J 4(JUaJ| {Jj; > H ' r *- f Ija'VI (J^) ^-abJl L_Lt >-*** a jLulJ^U *4_La^_a^Jl 4_»_ulj| ^cij "^J^' 

.(jLUl U^f^ J° jjjL^-iVI 

Aa3uu pl£jJl jl tilb Sl*3jIjjS]| jl pl£ill J ClAi^^ULLl Jja.j (jc -ojjjjJaJb- aJ3i V 3 a^aJl <j«_uj J C3jb!)l3LkVI jl a^Vc l^jc ^allJl ^jjllaJl j^aj 

(71) / -^^ j^ Aia jj^i ^aU jiUi -jkvfl jo 

C3j3j]| JjJaJ ^r - *-**l j)^Jj .bjuil J jjjSLjLi^ajl OjLa. jLulJJj jy^-J jLuljj Jj^aJLa J A-abJl L_Lt ^a3lLa jLuljVb aJLtll i " 13 JC (Jli C3j|j^-^3Laj| AuiaJJj 

bSj^ jl£ OjLa. jLuljj jl jya. J ilgJ^al Clj^ia ^aJl j>a Jj^abf- ^ca_J (_^^uJ ^lJ j)J^J jLuljj jV iLa^_lic jLallcVI (j^J V (JjJJ^ Vuil (J^JLa jl 

Jj jLLa3*JJ jj*** laSjl J)J3iIa jl Jg- (J^V-i Aj| -^J^-J jj J A_aa_a^Jl j^a jLLal Aa_J Jc I &j' r - Jj^l ^3 L_ ija. A_aJaC aJ| t J^-*al A-a^-a^. j)-a p ja. j)<a 

_OAj| jla AAaAb bSjj9l J I g Ac J2C JJl A-aLJJl L_Lt >-***' a jLulJVl C*j|j^-^3La LllUaa 4L_±lulJl l-l^J -(J -a 'I jjjliil gpij 

Oja^jLa ^jA A-abil L_Lt <a**J ^ jLuJJ^J b%jil J Aikj3*£-Jl CljblsJl J^3il cJ*^J 

Ajsbii fS jSj .uls ^ uiijji- ij^ MJ s ujo j5L ^i (Turkana Boy) wsjjJ ^ jiNarikotome homo erectus 

(JfLl^Jb i. SLaJl ,_£.^a»Jl L_Lj£j3*j| j]^J Jj ,a_uJ *| 83 J^ Jj AifcljJl JJjj! J ^Jjla (Jt^Utl jl£ i>J-aC j>a J-*3ic 4_ljbJl J a^jJ aja^LJl jl Jc 

Jb^ ^1 ftjjS J lilAj AJ) J^Jlj jVI ^^^.J^VI Clllj^jaJLaJI Jb^ JL* SAl^II IJA Jj -t CJ^ajJl jLuJjVI J ALla (JC i, '°fr-\; aja^3LaU (jJ aJaJlJl 

La Aj^3jI lg_3j ; J^Jlj (Jb A-aja_a^J] A_uiilbj (72) (_^J*^»ll jLuiJ^J ^■aJnall (J^-Il j)^J Qja^LJl aAgJ ^^^-aiaaJl (J^LjgJl jyj jjj^nl Jc ( _ 5 ^jij3*JVb 

.^j>^*n jLuijyi ^ba.i A^.i jbjAjbiii jLujjvi a»j t jvi J>^n j csji^ La£j (73) JbjAjbili jLuijyi * ^ ^ j jj^** 

LS.J' j ~"* " jLuJjVI CJ£}J A-aLSj| L_Lt ^a3lla jLuJjVI j)^ OJj^.j-aJl Cllb^l3Li.VI jl O^b-a ?cJJj-o**J Jjl 4 JjIa3*Jl olcJ Aa.1 JflaJ (CAll 4 ( _ 5 £J JjbjLLJJ **"-j 

! L r J ba.VI jyj C*jb^ji*j* jja-s (j-a j3&l du hjj 

Jc- Uj- *-j JJ^I dl-t HJJ C*jb^l3Li.VI 0A4 j)^Jj .tiiJJ _)^Cj tl - '7- Ij^-'l AJaicj Aji.jj| Jjjl A^.jJj A-a^_aaJl (J£_k3j J C*jb^l3l^.l I ■ *->jl PJ-aJl (_5JJ-uJ 
ClAcLa^Jl (Jx-aii*j LaAlc j^.jJjyJl p jiill IJlA j^JaJj ^Jj-ojJI jLuJJ^J AJt^aalJl AjaljiuaJl L_lba.VI jyj fjJl b I JJ jll CjU^\3La. V I j>* fL^jVI 

(74) .L>*3^ Cy- ^ A ?' ^.J^ 3 ^Ij^ ^*Jl b ' ^* ' 0° ^J*^ 

JJC Ajb3j3l ^J^J ia^Vj ^J^l j3^ U^-^J J-a^-^VI ^Jj*-^ Jf- ** ajS a AJ2*_JJjjL* dlbjljj l " i<**< * j< 4jt-aLi. j^a (jJjV fLubj Jjxjl3jjjj| {_gj^.l A*Sj 
i jl *7~l -«j|jj| J- ^jA ajj-a-aJl L_lUa.VI aA* (JS jl J UrJ^ "Sr] ci^-^J^* (.5^1 tLHiujVI Aui^j'j _A-abJl L_Lt >-*** ^ jLulJVIj L_lbj| pVjA (JJJ (_cAc 

ItCjj-^ajJl jLuiJVI tcl JabJl jLuJjVI j>* ^ aha a 

j ^ jS > H V I (Jb-al AJJ»_laJl C*jb.jAa_aJl (JJJ OJja.j-aj| Ajl_ujbij| C*jb^l3la.VI cbLlJ \ " >l * e "- 



-J^alleJ I (jLmJVI (j-a 'LiuL&xJl ClAllaJl aJlA jj P_>^l gjJluLJ ji J^JfaJl j>* J~^. 4 Lpt*-Jl lA-^V' P-^ t3^l U^ W^' ^jj*-^l j>a (JT^ i CJ LJ * J ^J^J 

(j O) .(_£J>*->»^ jtuLjVI (_^l £=-^tui J-*J* P J^ 5F^ t3^i L5-^-^ ~ ,4 - a ^-4 t — fjO*"*^ 

IJA J aJjSil p I_jJ1 j^J P J' ^J A M Jjiull jJjtlLui J- j£ jJaJiW ^la 11 <cl -2_ttLflj| L_Lt pallia jtuij V I JJJ 4-LltA *J^ -^J^* 4 (-£.J^ ** .1^ * L>°J 

(J^uJ J Ij^Ja JlS (J-lljVI ^JjuAjJl jl IJA J*jj .('^JJjJjJ jLuljjj CllljJiVI al-la^Lm! L5 lc. jjL5j| jLuiJVIj 4-lJj-LaJl aJSjlll | ^j jJjlliuJl 

. IjSla. JlS a^Jl Jc (ilij JL* ^-"^j' ^Vj) -^jJ ij' (j^-aJ Vj 4(CjjlaJ ^JjUJ <c1 jjJ) Jj^l ( _ 5 -^j oLaJ dllj7* Vull 

jLuljVI Ijjj'^-J jl atcJl *-VjA (JjtaJ ililJJu ^ ? j*"j . J J QJJ I oLc-^J AJJjlI&JI ** j?- j' VVIj ^ q "" q M *-a LaLaJ L_fljt*_LJ *> oja^. l| aJi^J lJI^JC-VI j£jj 

^C-a^LaJ 4_axJ^)J jjJJ-LiLLj <-aLSj| L_Lt *ajj a jLulJ V I ptb jjAl*J LaJUC i£j| la * lilJJlJ .JjS 4jL^aJ j)-ll£ <GI J'" 4 (jaJ ,_£^ulj ^la J* J 44-alljl L_Lt gajj a 

if- _J-ltilj| jLuljVI ■* *' J * ' "J Laj (jj^laJl JjSil (JLLal * J 1)^ J'"' ^.J-^^ AjlIl^I (jjiiJaJ tajuijl (Jjja gpij aJjLa_luiLj 4,_£^a.l 4_laLj j}-aj . J jJ^I 

>l±a.VI (j-* jjjjj-alJl ^jj'iVil J->\l jjjLa u^ *j^^l *j?^' l3-^]j j-^' J] * j jSj1 4-v.j^* J] uj*-^. '^.J 3 ^ a ^J .^Ij^VI f»l- 



i^jliaj J 1$ jUjhul aj jl) j - iala I j Ljjjl J 2_1uj i_kll 4ia (Jja atai Clij^Ja _>^l (j-a a^j^ a (jc ojU^ ^a (NOSnClGrthQlS) jj^*J-^U^' 

,_5jal ^^JiaJl ^ Kj» jl jA ^j^iaJl jLuuVI j^j ^4-JJJ Aja.jJl jj^' J^J .^-^ L -^' 35 ^° ^-^^ ilfi^J «"J-^ (^'j^*^' ^.J^ 1 D^ i£J^ 

_3Uia _>J^I ~^*^t- ^7- *L»_uij 

(J£ j^Jj 4 (^^ p^aJ ~g *'l 'f- aAj-aJiJ jl aAiudJ J^lalDl oL&J Uj^- -^J .fj^' AiliaJl O^J LJJJ*J *_l^aJl ^t^Jj lUjLdJ Lulia. j jJlj j^jLliJ I -^.J 
J&J\ p^Jaj-eJl IJA ^ (jJJj^-uLaJl ClAJLlJl pLaLJl Aa.1 L_llS ^3j .fjJl p jL^I ^ ^ lii^J ^j3 jLuljj jCl (JO jjillaJ V A^-Jl ^g-lC (JJJ ClilJl ulSV I 

l^jjLj La (j^.!"^ A jJ* 5-«-«La. j^ Clll^)a-a^Laj| aJLc ti Jjl£jj|jJ t^Ljj 
^CJJJJIJ ^jS Pj^^-^J (C\ -2>J^J f-iC- |_^J' """* M jLulJ^U ^ aJaJlJl (J^J^Jl LHjj ^jAjJ-AJLujI jLulJ^U ^ ajajul (J^J^JI Ljllj Qll AJjLlj^aiiJ I ClllJjLLajl i " ! J^ lal ^Sj 

(76) .t^jj-oaJl jLuuVI ^ L^j'ljjkj (j^ Jal Ajjilil jl ^j^aJl ji ^.j^l ji ^J^l ^\j^ jl (^^ ^La J^>*j c!^. J^*J-^U^' U^V 

a_uj| AJc jjSliaJj C^J' ^* ^ jLuljVI p l_jJl j>a LdC^ja tc^J ^ Q- >-jJ Jlj jAJLlIi I jLulJ V I L_iJJ*J ,_]] JJ J - gal * aJl jJJa.LJl (j-a Jj^aJl •^ u **-£ L . 'J'"'! l-^-Jj 

Qjjii, ijjis oniuij^Ldi ji a^lji c^iiLi&vi c^i-j .(Homo sapiens neandertalensis) Ja^i u^^ J^'j^i r^i 

J^'J I^JJSJ ^aJ fe-lg-J .Ajla^il ajJSJl gpij ^ ^CJJlJ jl^ (_5^"l LS.J' j ~"* " jLulJVI A-a A-ialii Cllbl^a a^LaaJj 4AJiLuJjAj| CliVVI jj* J ' ""J J t^A^Jj-a 

_ j^a^Jl Jj^aJ Ja^a L_i^)Aj| Uj3 U^)judJ Lulia. j jJL* J AjLlIJ I 

^jj^l^jjSJ) (jLuuVlj tgj-uu^jjj^ljfe j^j^JIj ^^iil jSbdl (j^jV^ 

v ^\j\ ^j .j>^ cP* 1 ^ 1 ■ LJ ^ JI ^ ^>-^i u^V 1 cM »jM> >i (Homo Sapiens Archaic) ^ jsui u^V 1 -^ 

(Jj jjIl^LJl ^u»J 4-lAAj (JJ .L^J' ""I jLuijVI j^J ~^ *JJ lAa. klaJAjiJ dlli^\ja.l (_^^J A ?'J J * V ij 4_>Ajj| C-VjA (jc OjJjilJ jj'^'l jjL.**l| al_CJ tdlaJ 

i^JlLa it_Jaj| lijLiA jjjL^-iVI jl£_uJl AJuiLjj .(_]Lla£ LJIjIluI ^ jJjL-^aVI jl£_uJl ^gjj jjJ^*%J 4 f»jJl (_5^ ^Ll^ Ijj'j ^-a ^?^' ^ (jr^" CjW UJ^I 

jl (_!] ^C-aiJ 4-a^_a i " ]l a! ulS I i " ^'^ la iliijJl (JO a - ^a3 j .^Llla J* - >-| ^ Ja > H 4-a^_a^.j aLa V I (e-ij CP^-a ^ '""■ ^J ** q ,! ^ *Oj^ L . '^^J~^.' 4 (J a *^*-^ jLulJ V I (_A-a 

.OAUU Llli HJJ ajUa (_Jj3 LJUajj (^^ gmJ ^J J - ^ aJl ^ l^kliLc J3 J'"''l «-VjA (JXa 

^aj j>a ^ui^jia i(Homo Heilderbergensis) ^-^-^j^ ^^j* ^^ jj^ 1 ^^ <^^jj*-^ >^' ^j^?-^ (jj^i uja ui 

.Jjiajjl ate J ,_£.}] iJ&liaJl L_S^U1^.I (J] Aj|i ^5^>ulJj| ^la 'I L "JJ***' jj '*^ a jJaiJaj^a-a alAaJlull ^ L_l±mj| «_a.JJj .^J^SjI cJbL»J 1 jtulj V I ^ &J-«a a 
*LLa.tiJl j^a IjJ'^ Ig '"' j,:,:j L """*'! U^jjj^' jj^ .' ' "J l * Q 1 a Liil a^Jl jJ] ^-Uilla JJJ liJA ^aj^Jl i. jjj > >-*i ClLaJ *LwIalLaj| Li]! J^- aJLaJl (JS JJjuJJj 

_4_lul <■ flj) 4_laJ»AuJ (_!] t fljl ^laj-ilAa (Jj3 LlJtlul] ^ aJ Vjl IjJU^JJ ^jS l^juitc J3j & AJaJ^)juJJJ I 

(j-lfa-j 2_J3 j£_kJ (jlc. 4-aa_a^_J JJo'lj J^J 4 ^-^ L - »M (j^^ J^ 4^^ -^ (0^-1^3011011) (^J^^-ajJ^' J^V' Cj' J] ^'j^-^' J^J 
fj aJaC PjHij - ■ "''J jl£ La£ t ^ LuS i . La I ja tg_la j^)JJj (C J - <a »M jLulJ V I <-a^^a. 4_»_uJ JaxJjlLa (JjiJ 3^ 1 600 ^-iltJl Al^a-^a. <J»_uJ Cl±jl£j _gEJ^C- 

,4-allJl L_Lt ^ajj ^ jtulJVIj Jtjj^jtjjil jLuljVI j>a (j£j ajj-a-Jl dlLajuJl Aa.l JaJ J^ ^^l ^ 

Liajjal ^ g4*^* t^j^ L_itla.VI s"»-J -*_)^ ^■J-^ - uW^As W-^^-^-j ^^^7- ^7- *^pj jl V] tLijjjjl Lmla j jja j ^ jjjLa j^j^J I jtuiiVl jl j>a >^_>jI J f j 

djlil lSlSV I *ptJ LllJjJ J3j / aJ Vlll AJiJ j3 V I 1-jUa.VI -^-1 j^ ^ jJjLa j j£j I jLuljV I jl ^»jJI L^J^. t* J>*U I^A Jl LtlLmlj .PjJl AJjIjIujVI (3^tLJlj 

AaLuoVLj .PjJl LA 1^_>J i ^\ L_ltia.^U ^-ulVI t " 1 '* ■ -"*JJ ^-^^ t^jJaJU *_a Llla. jfLa\ J3 4_illjjAJtlJj| j A_lJ^jLa j^)^J I L_ltla. V I jl j^J2^\ ^-la.jJ^JjJ-lJlj-lH J'l 

LljjJtul (j-aJsl Jj LjSjjal ajla j^a 4 alia, o (J^^-a J UjAi*^. 'j^'j ^* Jj^^jJ^' ^T^' C5-^ A ' a (j' ^LaJl tlaLl J (JjjLJl j^a3 4 I JA J] 

■ J7~ ^'lj IaJJ^J J j^kJJJU ^ g jl Li! " lHjI-L ^aJ jjQ - *aJJ I iLJl ^J^-J LiJaJl ^^-j' ^3j iLulJ^jS J j^.J^Jj-^J 

L_ LaJ to 1^£ <Jjtc a^a_ul -^.jJ L3 S^ <J1 (ilJJ .uW^- J (jLia- jA jLuljVI JjL>*< jjjtjjjji jj ' mL3 &j VI 4 tJJ 4ja - *alj 6jj«a jVI **^ otLjljJ La (JS (J^ ' "J 

a_jai -^J^* 4l -^J^ (*-aj .^LulSI aJ J3 jjiajjl I^J L_iLaJl Clll^)a-a^Laj| (Ja-m jj^J jl ' . LaJ LaS 4 jLuijVI (e-ij ^J^j' j>a cljAa. J3 ^^aJj^J jjL.*i jj^J jl 

j)-a iiLaVI (Jl -ita. ptlaJL jl ^ J ■ gajj a <-allj ^^^-uIaJI (JXa (_^^a.l _)JjLl-aj 4*La^_^aJl 4_»_uij ^ aJaJljl (J^J^Jl ptL -1*J j] i^ulJlj aJjSjl JJJ <JjtA 

^J jJa. ;4_iLkUl j^VI J (jjljjll Clil^Ja Jj^. 1 994 ■te** ^ L$J^ L#^ '*U^^ t^iaJl J) Lj_>ajI J3j) aJjSllj j^£\ j^ AajtaJl ft J jo oil CllLa!)UJl 

■ (j'". ^ ^ j^- ga 4-ataJl L_Li gajj a jLulJ^I ' *°^ - — LaJJJ SaJjSjl 4_J3 (j-ajJa Clllj^VI "I laJLull ' r - J-^tSJl jLulJ^lj ^JaJl JjSil ^ jjj - >-*^ 

tgil 'f I g aJ ^ aJ Jll p I _pVI jl J i. *ol ljlSVI IJlA (JjaLjj 4*LalLa_aj| p I JVI o^A JJJ 4_ijtc a^a_LU Jj^-j ^^-aj f-^c- -^J^. _>^^ f^-a <■ al uij*£l l^La j 

jLulJl (.Jj -JjJajll atcJ (jC-Jj Laiuia^ (Jj^*^ J3 ^gJ^JLaJl Jjiil jl£ I ili .J" """*'! gtij J 5"*-^^ U '* J ~"* 1 (*-* ~(*^'_r' J~ ' " ' '"'^ '"' -** S"* - ^' ^ ^ ' """* . '— ^^-uj| 

i " ! nil C J3 Li]! nKl) fiJiA jj^J jl -OJj^jJajtj- t * Q J*^ q j^ 4<-allj| L_Lt ^ajj a jLulJl Jl 40JjAJ 4(JjaJ J3 jLulJ VI I^A jl£ iJjj 4 pl_LkJ V I "I laJLtll ' r *- _J^tS 

. J-aJl 1 ■ \:*\J "I IJA (J_La Aa.jJ V 4 liij Jl £-aj .^-JsLtla J J - "" l( "- J 

*LiaJl Liil nKl| j| -iiixJ 4,_^^a.l *Lla.tj j}-aj . llhJa^a *L±ul j jJJ a "^ 4_luJ jjjlXa <J»-Jjl Jlla 4_ljJaJl aJijSjl i " ! ml C Jaa 4 JjJajll atcJl LljIjJJsSj L_Luia.j 

(JtSj (CJul 4^JuJl jj jLuljL (J • gaJJ Lua Lal / " L ^3 a *QjuJ jj^i-a ^ ^ Jj ^ / ^ i " ! nil C J3 CllljJlVI "I laJlml Jg- _J^tS jtuljj Lg_Jl Jg- t *° * w ^ Jjl 

LaJ ^JjSl L_a]-1 jj jLulJ] jl (_^l \Alui jjjla 2 O j2 5 U£ C-j'-^ ''-J-* (J' ^jj*"^' L>*^ 4CllljJlVI alAaJLt-tll Jc^ J-Ajul jtulJ V I j>a IjJaJ J-^l ^-j] 

4_ataJl L_Lt galla jLuljVI JaC A^-Jj t ^ ^)^.l *Lla.lj j>aj W I aL ii jj^j jl LJ^jJiJ ^CJul CllljJlVI ~l la-Lull Jg- J^taJl jtuljVI j>a 4_luJ j jjl a j^a 4-l_)% 

jLuljVI tCl 4ijC^Jl Lg-ilmJ J-ajJl J^V' ^^ tj ^J^' (J^ '— J _M-^ 1 -^ ^-atail i. t U^Tu jLuLJVI ^tllC jl J*J La^i iAlui jjjLa*! Q jaJ Jl 

I Jo Jjllll 



ajilla ajja ^ plaJl a^J l_lS Jia ^jjjWl) ojjSJl 4ja jta j^JLJ* 1-jljal jl t3 ic^ Liaj^jal Jj-^ j>* ^-^ -^J-^* i^^- 3 * AijlaJl aJiA t3 ic J^Jlj jVI -^J^J 

^jJaJl JjSll JL* j£J Ll]|j7>^ U ^^^ ( _ 5 £J ^Jjl JJC JSj (77) 4-^1 Uj *aJJ a jLul3V I fJ idjIj^VI fl 1^*1 ull ^^^ J-itfll (jL^VI Vjl J'^U'l Clljl£ 
i " i\ £j la JLa AjjljJl AAikJl ^ J"Jj^. (Clij-Jjl a-Jflj ^ Ig - fla J a J jl a ^ jj^J jl^J 5-aLSJl L_Lt *ajj ^ jLulJ^lj Clllj-lVI "I laJLull t3 ic^ J-^l jLui3Vlj 

(78) .^j'vi 

AjjJaJ 4_aJjJ <_£^"l (JjJ ^ ^ 4-iijC- L^W" lAA" 1 4 ^Aj^-* "^a-ala. jta i**i|j-vVi^l| Jlc JjjISJj .p jjjl I^A jta 4Jjlc *J?- '"' -^J^J V 4_3| -J^jaJI j>«J 

I'UjSj -jjiaJjl ale J jta 4-uiaJ jA 4.3 j£ (3-* r^jl ' r — jj^M 

jLulJ^lj AJjSll 21 njwti aJjUlj AjfijjaVI 4jJjiaJ| aJjUl- jLulJ^L 4\g-LuSl]| dAjjl£ll (j-a CllV^-uJ lLi^J lifljA CllJl£ IJl JjJa^ll J iLaLilJ (Ja. IJLa 

jta 4j^Lui 4j| (CAJJ V ililJJ ij3j3j ^.J^-VI j>« J w *'J ^ U * " 4' Lj' ^tjJaljjl j>«J ^.1*0 I *J"^' 5p^ J ^*' a §F**^ -^Ij^VI "I laJLull '<" J-^l^l 

(79)MjVi Jo i^jii ajia pU5i ajjjL^ j^ ajJ i^tfii c^v^ui 

jl (JJJJ 4j.j| L^ll^i J g 1C t'*^ ^jj jl (J^-aJ 4_Ijlc SJ^jJ 4j| ASljJ V 4-31 -4_l3lj- (_^_>3 4 JalaJl jLulJ^I ^g-i] <-alSj| L-Lt *ajj ^ jLulJVI j>« (J^3 La-lJCj 

<JJJluLa L3 $k . JlsJl 1 11a j j^a 4_iul lJVI * J *""- J^ (Jj iA^luJ L_iJl 27 lM L5^" '^W^' "^ t3^ C ' ^"^ ^ f^^' C^-*-^' U^-^V'j ^- a ^' ' H ' ^* a ij^-^V' 

jLuljj *> aa a^ Jc JJO Jaa ajLa. a^Jjja. ^ Lai tUJjSj 4_luJ I fljl ^ 3 J"- * Ia^JaC » J JJ A^-allJl ^ J > ^jj ^ i_jL3V ""^^ ^7" fe-^- .jj^^ r^* M^J-^W J^ 

(80) .4-1^1 L_ aJl 27 l*J-a^ 4-alDl L-L. a35 a 

JSUJ) C)lj^p ^>JI jjjUill 

^3 (Jc.j-aJl l£J' """* 'I (jLulJVI r9.J^* L5^ Jj^-'*^l AJ^JJaJ J 4_LliJLaj| 4Jjl«j| * J-^ ' " 4_liC *jSj ^iil L_jLujVI (JUajLj ^jSj A_a^_aj *LkIdA ia Ailia. _p^l (jl 
l^kjlc J3 tLaLaJ I IJjg lulJ Ij3l£ jy^j' 4(J^-*-J^ jLulJ V I 9" J^ ^] j-LallaJl i- &\ -^ ■**<V | j| t, *o . X*! 4-la.jJ^aJjJjJl jjll Jl dll3l_uj| jl liijJl _^LajlLa JlL (J$>-^ a^Sjl 

_4_liJaLa 4_ixJ jj^i-a j>* ^J^J La ^Jj ^iLaJ fCJjL* "^ 

L5^ L5^ J-^ -^ .P>^J-^' ^ Uj^ Clilal ulSVI Uj' J] (JJ-ajJ (G^\ jA tjCJjiajll JJg liJll LlzJjJjjIljIj;!^! -Jlc. i^^A ^JjJ jl J^L JJAa.j 

jLuljVI (JC- i. flJlaJ j^J J la > H j V I jjlLLiljlulLjl J- dBJlJl jJI Jj*J '"^IjT-"-*^ » - ^aJ ' r - Ll-3_i^J LjJjJ^a ^ JJ^- J (Jja. IjJ"^ 3l£ a_Jaj J *1 932 ** *' '" 

LujIj 5_jjjJajll 4JjL»JI ^ j-^ ' " dula ^a ClilaL^j^VI o^a jl Lajj .(oT ) ' " w -^ a ^-3^ tj j.. a cs-3*^ ^""jVl ^U'^j*^ . ^ j- ■— «jI jj^Jj .[5-^ J lPJ'^* I 

/ a^lai - >- Cl±3l£ AjljJjSj jl Laj|j -^jJ (j^H cU=" "-^J^ A-aj . Jj^M jL^ajl (j-a Lla 'jJjJ^Mjj" M pLalf- gmJ I g - Ia3 J Jaa t i . lie '("■ 

jl (JC 2j«j|j ^SjjIaJ i, o/Kl| J] *| 995 4-3-^ ^3Lluj| ^ l^llc JJC aja^aJLa Cll j| 4 jl_Lullil Jl Aijja li-Lj jl t^Ljj Jc (Ja^JI IJlA jl£ LaAJCj 

J l£j_ajlj| AJJala ^ 13-lJjJ jl_>C- P-ujL LJ^J*J i, fl^£ ^ i jUjjl (J"- a a^ataJLJl ' r - J^- ^J .LJaJjLa jl£ La-a J J jS J ^^3*1 (JaLtll jLulJ^I r^.J^' 

jLuljVI ■* .' ' "J &_>-*£. (j-a O^juJC, <LpLaJl J a^lc 4-^.jJ a^a^LaJl Cl±3l£j _AJJA« <JLaLa j^a jLluJ V I LlaJ_aJj JjJl jjfl Jl g-Lalf- (j-a Aj^lj* ^ laiJll^oJ LljLlujj 

JjVI jj3l£ J jJiL-all UjX jDlSCOVGf' ^? " ^ >-^S]l CliiaC. ^Sj .(JaUl ^J-* Jc t*VUa*il J3 AluJ L_iJl AlajLaJ j)^Jj iLaLaJ ^j^^l 

.(Jjli-aiiJl j^a J^ J^J 1 997 4-3^ (j.' Jt '"J'') 

ji—jjljja Jla ^ia .LjjIjJ jljc. t a^l A-ial lS&LjiVI <j*J| jIS ^jJ| i—jjlj^ Clil^ils-a aj^^lJl o^A die jej jal 

j)^Jj iL3l£jjJ (JiiaJ l^jl^a AluJ l, Jul AAajLaJ OJaC a^ilc. jj^J jl l^Sj^* ^J LijIaj \ JJ ■**< t al*J La£ _ _ _Laj21a I ^"^ - Sa tjJjj] & l JJJ^ UJ lj! laJ jl L3*5 jJ ^Sj 

_j^J (^^l i- JaljAjl A_1C^J j^a I 1^£ I^jI £Jjla JJC- [_kJ Jc- Jj^l U^ -^ ■■■'.J^ a _J^\ U^ J *^ ul ^-J .LaLaJ I J - gal * a I g_a j jl£ Ailc L^)J*C. La 

^a^| ^a La p jjl jl ^JJC- _lilJJl ^ji L_jL V j)^J 'L-^jl (^J^* .J^- \j*\ ^ & .! ' Jj^l JJ^'J Laij^a ,*-3j^ JJC- _J*\ Clll^)a^La Jc JjJ*il ^^*i J LOJUS 

.llJjj jljc- l * n g^ J (jjthim Jl^?. cJ^ 1 ...c)^ 1 {3^ J° Jj^' '*4A J . _>- a ^' uj .(^^-o'l J] ct^'u ^' r^ 3 -^ j * ^ ^ 'I j! (j ^^ U *-" -^**^ t ^ ± 3^ ^-° (jl 

A^.j Jc- JjJ*»Jl J.'^'jj .(3^^^ ^ij-Jj'^iilill J' J "" 'I J (JjT- > UJ "^ j^ 7- 1 J CllLuA£ AJa^klil Jc JjJaJl A^jJJ V j"- J3 SlAa. LuAia l^al |JA jj^LuJ 

(82). ^Jl 1^* ^'j La-^C 1^ 1'lulAJ ^3 lilijj .!)ljLa-a Ij-al J > At a 

(j-a a^a^LJl IjLjlSI (JJ^jI jjallil frLaiC (jlil jl -i*Jj .djjJa.a AluJ L_4j1 AlajLaJ Jl Jj*J jl 1 ■ La-3 (JaLtll jLulJ^I r^.J^' (J' J° '^JT-^'^'I L " ' ^1 ^J 

(JaLtll jLuljVI jj^J jl t QJ*^Q^l| j^a ^LlJ -Ajjjiajjl AXllxJl ^J^ '" ^ Jjj LaJ USj- AjV tt flJJai a p ^J J] ^ ajjj a^a^LaJl jl ljj_)3 4 J jV I A-aA^aJl 

A^a^aa I j a > >.j (HOITIO 3ntGCGSS0f) LJjliJl jLulJVI P-uil AjIg IjSiLl LJLli. tcjJ I jfe I L_lfuJl li^Jj .Aiul L_iJi AiajLaJ Jj3 L_jlc J3 

/ fln.^Il Ija Jl 1£jjjUI 

jjc ^jJl ( _ 5 £J «jjl L_al lSlS I j^a Clilil lSlSVI aJiA {_5Aa.l (JlaJjj .Aluj L_aJl 800 cM J^ (Jal»Jl (jLuuVI -^j^-j '"':'"' J^l Clilil lSlSVI (j-a jjSJl t^j\JA 
jl CJ £jl i, LSlSI (dGQ I I) ^jVI ClllIjL j^a AjjIjII 3a.Hl ^a V W *'^.'J 4AHalaJI aJlA ^^3 .^ Jja. ^j^jl Allala ^ ^AjLa iLilll JjIjI J a_Ac 
ajlj'l JJ^VI _>-aVI j)^j /J*'*JH ajlaJl gcij ^ Lt-a ^J*J Cl±3l£ A^XsH] l_l. g»jj ^ jLuijVIj Clilj^VI -I laJLml Jc j^Hll jLuijVIj ^jJaJl ^jSlI plj3l 

^jUJl JJC L-jjLaJl (JjaJJj ml rjy- f-j^ LHj Jc (j^l JJC tAJulaJl OJlA L3 $k ,(a\jjIj1| AJjJaJl) l^-uliJ AiuLjM ^ (j%l A^ic JJC ^jJl pLlJl jA A^AAJ^ 

tSa JJ taJ j>aj iJaUJl jLulJVI J;1C AjIJJJ ajL jl ^i.V j^J j^ La tLlljjal j^a plj^.1 ^C*J ^ a^Uin Jl JJ V (^Hl ipUJl I^A jl j^fl iJjAaJl IJA j^fl 

IjjujIc J3 iiC y^=utl\ jLuljVlj 4 4-alSil L-Lt ^aJJ a jLuL3Vlj iClllj^VI -I JaJLuil Jc J^l^l jLuL3V I J tjj-jjlaJl ^J^ll (jj% jl -^ ^ t(j^jj AjJj (Jj-ajJ Lai 

(83) .^.j^ ^-3^ cjj^-* 1 , 1 j 2 ^ (^ ^*-° 

-(J _jjiaJl jjSil Jia ftjjSHj ^jj»''i pljJl j>« jj^* ^S (_gj>^>*ll jLuiiyi jl Lff c^j jll jj^llJl ^.J^ cU 1 ^. j' -^ V ^JLkjj^VI I^a jl (^i iiLj -i^jj Vj 

!<iui t^JJ;^ 3,6 Uj«4P jJJ*^£> (2jluJ| a)^| jlj| 

lIijjc (^lll ^l^a'VI jIjI ClilaLijSVI o^a ^aI jtaj .aIuj jj^ 1 7 cM L» J] LffJ^* 3 *-^ lJ-^V' cJ^^-^I -cJaiiL- ^ji-VI CliliLkjj^VI otu ^j^ 
jjjla 3 6 j^ Ia jac jia L3 j\\ lJjVI LlilajJa ^Aa.) j^a jIj'VI ^^ i^J^> ^J^- -^ .^13^* J Jj-^*^ ^laL> J 1 977 ^-^ cj?^ c^J^-* UJ r - 

.tCJ^aJlJl (jLuuVI U^J C5"^' (»I-^VI J^T j)^ t fll^J j^J ^ J^'VI O^A jl lilli (j-a ^Vlj iAluJ 
idljlj ^JJj JjulIlA jJ jj-i (JLl*I j>« (jJJjg-LJLajl LlaJ jjjjjjj jJjl Jl g-LaJC j^a J^C -^*J \ aJ3- ^^j' L^J^* ^ ^.! '— J _)^ C ' J^' fl-^VI jLI L_JjJ ^a*J 

\ JLj La '^JJ.Ij ' . "^ -^J .AJjLa-a ^ulilJl CllpL^.j 

j>a Ajuljil (^i (Jala Jiujj Li3jjajJl£ Jaljkj Aa.1 jLaj J^- '^-i£jj 1^.31 jlj i^j>^>*ll jLuiJVI aljal jLj! <aJxj jLjVI o^a jl ^ iiLj ^jI ^jj V 

(jjj tf, lal ■*"! Jf- ACjjJa-aJl ,_^J^.VI jl^'V I j>* dlllaJl j)JJj 1 g 3jJ JJJ aJJ I *_lialuJJ j}Jj 4 L^jlJA ( _lLs La I - -~>^ ■**< jl Jl^Jl J 1 - ^jT- j > H3 l^JjALa j}C Ct^y^- 

(84) !^J^ ^i .jU-;,,,-; 



^li Q^U '^ a aj a3 >Ja JJ^'I ajSll « J - q] jl La£ <t^-a-^ ^Jj3 (j-i ,., ^J^ (**^J F" J^ 1^* J ^a ui J* - a I (jl ?Ej ~ljU (j^jj '^-^'^ P-^jl ^J^ UJ 

(85) .lSJ^^' cliLiljjaJl Jl£jli ^ Ija (_5jj' V cliilj . jLnJVI ,yL^>l l(jjlr. gcjii LJla ^JjVI Jc- j»js1I (*4-^>l g^'j ...ur^l 
iiillj (j-> jiSi Jj i jLuiJj ^|jai jLjI \ (j q , ,-1 jj Jj3j ji i . 1-^j jl£ l$_ji IjljSj'j Ijlj^ ^IjaVI jliV 3jK All Snjll Jc clyjai ,^1 diLuiljJl dij^iai jaj 

;!>ljLa jlj'VI gcai ^jll Jli' J^ilj l_uS jSj .(Jslc jLuul) <^j.^r. jLuiJj ^l-ssl jLjI 
jIj'VI oJ* ijiU jjill jljaVI j>ljai jjj Jyj^l lA-^. ^ j,:,:-' ; ^ 4-liill iJSJill ciil mull JS jjj (j^j ...fe',:,'J . .'j-j*)J«ii-. jLnJj JjiiV jIj'VI oja jj*j' 

(86) .l£>^I jLuiJVI f ljsi ohj 
^J?"*" Lh' UjJ *"*■ 0" -(J*ilLi- Clijj£j J3 oJA JjsVI jlSi .(j-yiiiaJl 1 . J -> . ~l (jc JjiiVI j\S Jc- ^-yja.1 ,^1 » W- -11 diLuiljjll diLSS J3j 

J JJLa (jjjjlc LulLl 3j£1 111 j ljjl£ jSJ .1_>-aO J* > al jLuljV IJ^'i (j;j J 'V' J A 1 J > i1 j OJ^aC (j^a O^jLsJI ^ ;? J ' aC jl ulJV 

JJuiq'i al a J V 4 > kljLj I " ! V jla aj J jiaJJ 1 Ajjiaj jl - .ajj (j^s U? J.'jj'"^J.. . ^ f^J i U..' ' '"^ ' '1'^ l^alj 1j£^a LS^jffl *\^&\ Jul ' aiSj^ll IjlA (J* 1 ? -^ 

Uj iCjl_lilx_unll ajpk (_pLkj 4_iu! jj;J a O O d^ ^jVI J^ la 'f" ^ >'*1 aj ^jl£ UJ - o& O uljj (jl AAJia. ljL% (jl -^;''" I -U - oil (j-i (jl£ -OV ' ^j"ll 

ia.jj jl JjaJLmj ;a^JJ^)]aj ^k Ijj \ ^Jul^q i^jJaJl Jj£]| CllULL-i (j^i UJ^' U^ ' . 1- >J ij^ a '-^ f»'-^VI jlj'l (jl Jjlallll olc^J JjS ij i Jjillj jjjjiijll IjiA 

l^pll La 1 990 <i^ (jj jjLJl "iJlla ^ JjUi <_Mj ' , uSj .<i^ jjjLa 3 6 (J^ J^-C- jLuiJj 

V ^j.^ir. jLuuV ojLVJI ^l-iiiVl jIj'I JjJ'V iaiiiaj G jijJl ^ l^Jr. jiiL (^Ij A-Li! jjjL 3,5 J-a«-!l (j^> AjJUll ^IjflVl jLll ■* I *1* J-i=>-all ^ 

ju'l jl \AjJJL*a (j£j a] jJj iLla ajJii (Jai j;- aSJI A_LlljJ ClAJljJ^. Cl±]l£ J>'ljllj ^ ^jfmJl LS^jffl Allaia CllUjl£ ji L^jl a "' (j^i (_cl (^^-jJ Vj .plAa. (J*^. 
^-il^Jjal (Jj j j J la - la a (ja J3 ^a*JI ^ 1£ LU a L-lli LLJ (j^lj . . . ^LulJ V I I li nia ^1^)31 (j-i J^)3 (Jl Jj*J l^j| _4Jj^_ulJ_ I w^n, ,.V ]^a. 4_aJJ3 \J *£jm!\ aljai 

(87)(A. Afarensis tj i> ^' '(^j 5 ) £^ i> J-^ J ^' j^ 1 oi * d 

(A\ LcJ (_CJlj| \;^-jM L_l±mj| (jl^j .^Jj*^ -i_)^J ^-L^aLa klxjl (jj^ a O D ^-A^J-aO (jl ^_i^)jij ^^^1 OJlA ^1-isVI Jul ijj^* (j' j^-a-ail J^ ^>a t jl - .oJ^.1 jj 

ClifuJ ^3j .il^aVI jIjI ( _ 5 i^ L^_ia jjL j^I 2_iua jj^o 6 J-**^' l>° A-iJLJl 2_iJl£jJl AiiUl jA ^^V ^ja (jc LliaLkj ^a ^l^aVI j\5\ jLj J ale V I 

.j£aJ| J.^-i»\l IjlA (Jla ^ Ij^Jlc J3 IjJj^J jl jS-e-Jl j)^ ^cJ J-^l jl ^Ijlial t _ 5 ic ^jii. Jj3 ^j jIj'VI 

dilil un^VI 4_ujIjj (jJjia jp. -^'^;j^' qc jjailij V jj^' ; ^ oLcj jl i^j VI 4-LaAVI Aji£ ^ Aiiii. Jjj'V ^l-ial jIjI-J ^aLaJl Cll^jllJl Ui j;lJJj 

^jW 0A3 laJl CllLikJJ^Jl (J£ 4 T }^^* j' (3-**) (*-* 4 L5^ <-£ O^ - J^'^l g" 1 ^ (c-* ' tcli.1 Ig-le pli^Jl aJJ AjjiaJ l-\pJ i^JAj jl ^ lc L&OJ (Jj ___*LLai*Jl 

J ^ - '^Ij^l ^aA^J AjjIalJl ^_ijl*J 
_ii*Jl i, oM j)C LaOJ al j"- J I Aja 'f l& jlajj aJ O^jSc. ^^A (Jj tLalf- JjJajll AjjiaJ ^*J V 4 jLk-al^lj j 

jjLjI) ^O^ ^'j^ l$^ O**^ (j^ lj**a^ c3j^ 

OJlA j^JjJj i'oJjlJlj jLuljVI (JJJ *Ll2kJJ^Jj| ^ Q- <aj| ^ l^a^lej jj^-aJ V Clllj^a Q^ 4 jV I (Ja oLjjjljJ ^CjJl dllja-^LaJl (J^- lU j)C J^'^l i, *° J - "- J 

.^^^AJl Aijjia ^ Clilj^iil ojia c^-^^-l (Jle^'j . jLuuVI jj^* ^.IjJ U^^l J] ^Ij^-^l 

pj L^Ua j ._>i.l p^J (_5l ^ 1 ^'n^l nt„ (j^-a-J V a£j^JI p l^jl j>a ^-jli-iJ t ■ >-. 1 A. t^jl A-lAJl OJlA Jjl«Jj 4 j^La^a ' r - ^-alail L_Lt ^'- jLulJ^I (^-^-^ ^j 

o^_j l^Ij^jj jl 'oJjSJIj ^-iJ^Jl (Jl* ClilJljj^J * > hjj JJ i jyliaLkJI l^a^a 'f l^ija'j pLiil a£j^JI ' r - o^j^^-a *J^ aJajj j^^UjI l£jL*$\ lUjI JljJ^Jl 

l^_Klj& (Jj^aJ l-a Ojlc Jlj iOJJ^-aa OjHaJ Vj l^-J ^ J^J Vj (^ * Q jluoa ^-Jj (J*-aJ jl -^lla- JjJ Laila.) **J J tJ jlj"-l ^ I ^-J] LaJj l^J^Jj iAiJjIaJl 

.UK i^j'VI UiljLi ,^k .^laJj J.L.VI Jl yJa^l 

y J j laJJ I 'olc-J ( ^e-\J l-a^ ^ljal AJjl 't" OJjlil *LlAa j^a j^aJa ' r - ^^^-klaJl Jj^ (Ja £ j jj Lluia. 

iAJJjiaJ OJ^ J*J V j)^-^ t3 ic ^^^.AJl jV *Vjl .'^JAa. Ja jj^J jl j)^-eJ Vj ii^JAa^ J j^jSil ( _ 5 ie ^^^.kUl JjiaJ jl <JJj^-Jl CllJ^Jal J53 ,V ,*-^^-J 

jl jjJ *^J7- '"'^ (Jl OJ^kli j^a J^ilj ' J^"\. Cj' j^ '"'VI * J^"U ^ .(j^°-^ 't" jLuljVI *LLkl-a j^ li^lj 9" J^\ J 03-^1 OJjljl l^_J t^j^jj* ^^^1 AJLjlaJli 

'f (^-^M j^ "'*'VI jl 1-aJ t^C^aJl 'f (Jj . J^-aJl (Jla 2_C.Lulj| ^ IjlajLS "] 25 ^J-^ L^_>?^' l.-^'^'U ^ ^ ^*^ i^C jjLi-a^dJl (Jla ^JJjVI ^ j^-^j 

jjC plajJlj a£j^J| i " lia j^ ^ "j.'! (^ *LLa^_aJl Jje p I^VI J^l -^^-1 jl-u^VI J*J 44-lfulJl ^iJJj . J,. J ^ lajl 4_CJxj1J L_i J V I ^ l^JjaJJj 'Ola t'J-LaJa 

j^ I ja j - gaJJ IjJjJaJJ jl Ja^jJIj tjj^. jl£ (Jj j Q±j* ''O'l /gle- j^^-klail \^' OJjlil J^laJJ jl . Qj'iQ^M j^a jl£ La t- Jj^-**'l AjjiaJ -JjlaLaJ tSa jj .^ilil 

l^jl ( _ 5 ie (^^-kli-aJ (^1 dlLjjl£j| 

^-j^ajJl |jA i . 1J laJJ JJ _4_ljjj|jjlj L_iLaJl ^^-jj }jj| J J oJJ I T^^-aJ - >^J V j)J-a-^ '^ (^^-klaJl jl ^ (CJjJaJjl plc^VI '*-!« (^tjlJ J^.1 Jjl-a (JlallJj 

J53 iliiJJl A-*J .fl-^l (*-Jjl '^ j^^-klailj j^aJa 'f (^^^laJl JJJ A-a^J 4_j£j-a *LlAa Jj^-J (plijjVlj P^^JJl jl ^ J j laJJ I AjjlaJ L_lLuj| (J^-k% (_5^l) 

A_LklaJl OJA (Jla jl -*! 996 ** *' '" (^ °lj?-l L$'-"\ ^ J J ml a ' I ClLaJl 4_laxj|^J- ^- - Id jJ jl jjlkajjS j^jj (_£ j.. V I ^ .1? J jjjj'^'lj.l : I r^- 0, pi lalml 

j>* ^j (88) W^ ^jVI <iljial (^^ jl ^-allil L-h gajj ^ (^jaJl jplAil Lt iiUj jl Laj j^'VI ^IVnulVI Jj jjlfajjS (J^ijJ Ja'j .Sjl^a i " 1 > >1 jl ^J^l 

. j^LaJa It" (^-^-S ^ ° "- 1 * jpl^ -^J^. jl U^ "^ ' '\l 4-lfuJl l-^-JJ i^Uail t^J^l^lujI iaja i . UiJlJ jjjJJ'VI (JJJ Q > H j *LLklLi L^Ua jj^J* jl j)S-a-aj| JJC. 

Ojjjijlj ipLajJl <J»_uJ icjla JJ>^* j}£- t ** 1 "-^ '"^ r J L ~^J^ <-^l-JA '^-"Ij l-« ^j JL-LLiLaJ j^aJa ' r - (^^-klaJl ' r - Jjlilj jLuljVI (JJJ Xljl^Jl OjaJJl J*-al5j Vj 

;^aVI IJ^-J J ■ «-i*n LaJa ^'Vl ^IjUcVlj * Jjiallll 'olcJ j^j Lla.jijJjjJj|jJlj 4_Jlc ^j 4 jLi.Jj^ j)Jj JjJj . Jj-al j)-* ^^ J^- Jj 4^!il£Jl Jc 

l^j _>mJl-J J-iJ^'l j^l jlj-^VI JJrf\ j>* J*J jl_>ml **-*-Jjl ^IjA 

Vjj^ja If j^lLij IjLaJ-l 

V^A^Ija Ijjia IjLJ-2 

VSjjj^I SJl^VI aiA jjiLj lj^j.^1 IJLJ-3 

ypisii i^ai*j ijU-4 
i^ <iiujVi oj^-i AjAiiiiii 2-jja.vi j*jj 

.jju ^jju v jp^-2 

.jju ^jju v jp^-3 

(89) ^J^-Vi ^-jIjj jfe ji jj-i jji-j J^>*j ^iimVi ^-ajia jjiaj ji j^jj i-^ ^*j v jp-j-4 

j)^i UjSJl ,_^ y^.\ a dll tajaHaJl (Ja LU jLa jS _j UJJ 40.10 dll aiulJ _Lal jla.1 iA JJ^I OJaJ*-aj| ASla_aj| $\ ale )^-ml J^.1 jl-* J^ J 3 J?^ ^ J 9^1 ^*-. 



jUHcl -j^J- (j^-*^. ^ L J J ^" ^ SLcJ j^a lA-*-J^J-J U^ ^J .PJ^' UW"* L5* AJ*Latg_uij juiaj -IjjJ ' ; "" AjUaC-Lj A-aJjaJ aJ .13 j (4 L >-a^l| CllLuilj-lJl 
J^laJ jJjLIluJ ^ Aia^JalLaJl i " ]| J^- -v'*^l| If t'^j^- Jl p l_)^.j (3** (j^ ' a ^* J* 4liIJ,l ^-*J .oA^tla A_uiaL»_a i " ]l laa "^ ^ - i _J^- a P~ J ' ""*J A 'I 1^* Uj^- AjliLlI*J 

A QjQ^. l| ^3 P^l 1^* (j-* ^M^ *^J7- '*** ^J^-J f-^ ^ - ^-°* ** a-UJ ,-Ij (J*-ajJ jLulJ^I 

Ujjjci ^i ^jLJi t> ju-j ^ji*]i i> ^Aiia j^-^ ^ -^a oj^vb ^4j (spectrum of science) ?J*^ &£* t^i lA-^jj t^j -^ 

pl-LaJaj| fji^- ^ 44_uij^La ClA-ajLt-a '<"- -1aI1*J ^^^1 L*IJJ ,^1 tA-Lalf- fjI*Jl .J^l CM^* ! j^J^jJ) ' '°.. ^JJ .^-^"^- J^C- 1a jjV.| ^j]| t^ln \j A-Lalc. 

- A_Lai»Jl ^ Q- taJl (JC uL*Jj| fjl»-ll J&\ * ' ^-J (_£^l f-j^l J^j) - ^-*^"! L>* J^^l ^-SjJaJl ''"-J . A-lC-Lala. V I f ji*jl fJ 4 plla. V I f J^ ^ A gJ" '^W-j* ^J 
AJilaia jLa_£jj r^Hj .(j^ ""VI Jj^-*^ fr(_y?-j 'j^'j '4-^Lulil 4_u]LaJlj J Ul A. "<\ | (JlLa ij&lia ^ t>LaJJ J*J L T J lj^l is • ia ^*-'"l ^F" <-^lj-^VI -^J^ 

j-LuiSJ jl L_j|jaJl (e-lc -lala-ail jUC. l£]|j.}VI U^ 1 4pLla.VI ~' t "- » JJJ Lg-Jl L Qj'^^M j^ <^jI iHiVLa aJI ,_j| ^J^-j- ^-j^'l 3 JuSa 11 (Ja lu j)-a -jpj- L3 *\j 

(90) .liijll g^ 

ta^JJ^jJaJ oLja. 'f pllj^U iA^a. ^jL^aS (jjJ^JJ IjiJa liLJ VoAllaJl O^J 4_a.jJl oJlA (J] (jj'.'" , *'J pLJaJl (_j-a ip*J| (J*-^J (G^\ <■ . '.'"■'! ~(j^]- J* L* 

VIA jAa.j ^jlll 4JJ^U iAJUJj L^J J- >->-- V dlL^aaLLLaJ a^iljlcl L_lLuia. ' r - 

AiliaJl liilj AuiaJJj _ Jjiajll ^JjJaJ (JC- a^-llaJ (jLa. ^ l^ "^ a I j a ,_]] ^j j J la - aJ > l! ^j\ AilSaJl (_j-a >^j^ ^ * U > nV I oJlA If- oAla.jj| 4_jLa.VI CM-^'j 

^JJC- I ^j^ Q a ^j'^- 'I *> J I aC fLiA-aJ ilgJ jjjlajj ^jdll AjpLJl ^ L-hUjIj AiiuLaJl a^jLiJaljjal jLxiC-VI ^ LJAa.1 IJ] 4 liij i A-*J .^ll Alia. J3 ^jLuljVl (jl (^ 

i ajall]| fl\ C-. M A_LuiiJl_l M o^Q^ 

AjJjJ^iaJl dllj-^^'ull t3 _Ic- JjJstll (j-a Ij'^-ft'lJ A (Jjj .U-*-* U^J^-*-V. L5""' ^^^-Vl Cp^J ^1-iaJlujLj 4^-*-a f^^'j ( A^-uiaJl (jjC-Aa-J ^jji L_lluJl l^-lj 

LJaJl (JjLaJj . Jj^'t 1^ 4J I J Clll^)ajalLa (JjiilLj tillJA (j\-J p-LiJajl pUaC-V rj'^ 4j jLa^a ^ iAillj ?rjl-aJ jl AjlaJla Jj- <a (J^-iJ ^ Laj iL^JjSaL a g jj 3 

4-llaLJl i^JjJic ^ jjJajll 4_^a3 L_J^)C.j A-abtll p lAa. AJjLall iA^)iaJ 4-g_a.j a^£j\_ulJ ^jlll AjjjaI aaJl i^lc-VI (J^^J L>* * L, 3^" 

j^'J aj (j-aj iAlia. (C^ll jA *Ull iJ^J Jj^ 4_lLaC (J^la. Q* Jja.jl| jja. (_!] jLuijVI ^Lj aJ j] S4_lla AilSaJl (JIaJ tLUjVjLa a (_j-a IjJ^J 1 ^ ^j 



jjkSll Ajjla^ ^JaJ) JjUl! 

IJA (_j-a P^^^-iJ (Cl _)^^ jl (c-j] 4_a.La-J (j£j aJ LiJli A^ljll (^J . Jj^M AJ^jJaJ U^JJ Clll^)a-alLaj| (Ja lu jl l iuS L_lLj^j| IJA (j-a aIjLuJ (Jj- .ai ^ Ljj^i 
jcill p- j^iaj-Jl (JlaJJj .dllj-^Vull AJj|j pljjVI Jj^* UJ^ ^Ip^C-^l 4_jl ^1 PJ^I Jj^-aj j^a (JJj^a l ^J (_M jW^* Jj^ 3 "^ ^._>^ j^ "U^' 

,ajA Ujl ^jVI l^- aLiaJl jj^Ja 4_13j£j ^-ibaJl (Jlj-ulJl ^ -AjI^JI .iia- (_gj laJl A-aJ^C AjjJaJjl U'*? , J 

AluJ j)^.^ ^-*-^jl -^-*3 4 Jjiallil jJjLlLulJ tSfljj ,AJ ^ >-'! ^a aJ CllJj^J AdlaJ Clll^J J3 aLlaJl jl (jC-JJ iAjLuLaJl oJA jjJalDl AJjJaJ (JjLjjJ La .lie j 

C1jIjSj\aJ| oJlA U^ , gJlj (jclj^aJl i " Lla AjSj i^l^Jl L_ijVI j^- ^ cLl^a. (Jc-lij (Jj L^ja oLja. V (^^l Ajjl_LaJ^Jl CllL^j^l (j-a A-Cjjla j|^c-l lIu - ^--^ 

.A_la. 4_Aa. Jjl (JJj^J j^^ 

AJaa.^La jl Ajj\aJ* Aj| AJJJJ aJ ^^-alf- jUC. pLc^l jA oLja. jj^J Ll-a «_alaJ jl (j^-aJ A^aJl jUC. j|j-aJl jj (JjLSJI pLc^VI jLj (Jj^l ' . L ?-j 4 *"^ L^^ t5 J ^ 

A-la Ajia. jy,j^* ^ aJLtJl ^ ?-^- ■**< jcl I^jI ?taJj aJj 4,_^j\a.l Adla j^a ^cuiIJlj AJa. 4_lia. (JS jj^*^ ij ioLlaJl jUC. j^ ^JjJJ V '^^"-'1 jl (iiJJ . jVI (Ja 

.IjjJaJ CllljUJa_Jl JJ^I ^ t3 Jla. Vj tAJaJl jUC. jlj^Jl jyj ^-aaJb 
J3 -l^-J -IjQll J-'^jll AJa.jJjJ^IDlj AJjLa jLt-aJ I j A_liS*Jl OjSjI (Ja Clliiia. jJ "^ L^a.Lljj (j^-aJ V ^'"ll-^"- II jp^Jl 4_lla jl jjJalDl AjjJaJ ^^CJJj 
I - ^-'^ "^ a pLc^VI IJA (J-^-j ^CJJI L_UjjJ| Ajj'VI CllLai^-aJl ^ ^J-^ ^^^J .*SP^ ^.1' ^jl ^jjla Cllaj* AJAi gJl ^a aJ jj^*'*' jl t*ljj *_a CllC-UalujI 

_i_^aiaj|j fjia-iJ A^LujLujVI ^jLlaJl la-LiljV 

A^-aS L^Jj .^jjLj La-ia L^JjjUjjI 4_£jLiLa A^-aS (jJA^-aJ Q* AjilaJ La Aa.jJ ^la iAii^aJl ^a aJ Jja.jJl ^ J^ laJ jl j)^-a-J ** ^ M A-UaJl jl gta-kJ jlua I jj 

|AjJ.la 

aJ igc^iiJl (jjJ^J-U l^C jjjiSjj (JUiaJI (jL^aL-aJl L_ia_Jj _p|jj\a. L_ ajl ^ jja_^aJl (JJJ AJaji_Ja^i (jL^aL-aj| j^a AjJa jUa-aVI &Ll-a (J-^* fW*^^ A ^'' t^^ 

Alula. AJjS AJJj^ AJjJa t*ljj A«J j^-iaJ aJ 4«Ja3 (Jj (La ASJjJaJ LiJaJl L_lJLSj| JjJI CllJI ( _ 5 ^l) jj^ - —M P-ui^JJ t*ljj -i*-Jj .Laj^-* lA^La. ^l£^Ii L_Lt HJaJ 

j)-a ^-JlVVIj CllLlaJl jj^Lj jl (Jj *_^ajj| IJA J *** ' " jj / g jl uLo AJjJa (j^j^J jUalJl ^ jjjj > HJ AJ*JjJaj| L_SjjJaJl gcij CllaJ* AJjJaJl oJA (J^*J ,(J^'"'I 

L_JjJaJl LJj^ j^a >e_>jl ■ 9 ' f *-J .(3^^""' L5^ ' " ' ^ J^ L^' CllLjjJaJl L*1JJ (j-a AJjJa Aj| lJJjj V iAaA^aJl gpa_aJj iliiJJl A-*J . j^-aJl gcij ^ L_JjJaJl gcij 

gcij ^i L^Ua I J lalj a cU=V. (J^ 4 '-^i*-^ J- *° J 7- JJ jl t j.X'n j| (C- A^aJJ V AJli 4(j-liulJl '—sVV ^-ijlljl JjUilj A^jLaJl gLa_iiJlj £-L}_jJ|j jUa-aVlj J- *o.>-.|j*ll 

j^i.| L_ljJa jj^Lj t _ 5 la. |aj*Jl S^J j^-^1 

-Ljj|_a±JlC— OJ^* jl ^*J £p*-Jl 4 JaJU ijj3 L_l]|jaJl 'f i. *ol Q U , —Vf | (J^La. j^a *'.'■" \IJ 1 *^J ' . ] J^I 1^* f J% L L . ' '"^ *' " ^-^ (J) ' . ^J^'l - i - ic - CJ ' ""J LaAJCj 

L_SjjJaJl (JaIj (jLajjl jl i " lla > t! V I laJia (Jia j|j-a jj^J* ^J jj ' ^"^ - t^J ■ J.I' ^'"Vl j' (t *°-— Ij-M jl 4^-Lj_jj| (J^a iAj*_lliaj| L_SjjJaJl CllljJjlj 

L_SjjJaJl (J*ij L_ijVI lllaJ AjAaJl aLa. (JaxilJJ iiilJJl (j£ lJj laJ LailJj .gu»J *_a A^aJtJ tiiulLaJJ ^^^J L_JjJaJl jyj La (JlaJJj (aia-a i " Lia jJ ^ AJ*JJiaj| 

.(_gil (Cl AjLlJajJj AJjLaJj o^lj-aJ ^a L jl jj^ (J-al^ \^ J^S iAjLaaJl oJA AjL^J ^j .^Jjiail l^-J oALLulJ aJJ ^cJJl \^ll LujLujI «_iJaJj A-laJjiaJl 

Aa.jJ j taJjjlJ L_lljaJl ?A^aaLiJl ,_^j\a.VI ^Ij-aJl (Ja If (Jj^-aaJl -j^j- (j^-*^ t *°^ 'L^J^* ■' . u '^ a - Clila^jjj L_ljJaj L_lLuj| (j-a *'.'*M jj^*\; V L * J^-*" Jj 

aUr.^l] JJJaJlj iAJjbj^l dj^bl£ll i^jLaillj 4^Li.ji] jjajUj-iiH Ja.jJ Jj . Ls -^all IJ* 1 g j& ALkUl ^jVI (J^l^ u ' 1 , 1 ^ pLk^V AJjIIa-Jl j|j-Jl a^ 

oJA (JjajjUJ Aj*Jdiaj| L_SjjJaJl *^ jl g a j^a _)^l _>-a V I ' , ^^J Vj SOjUSj Clll-LaaJ L_i J V I j^=>Lj ^ pl_LkJ V I O^A (Ja Aa.jJ ___oLLaJl jUijIj-aj ajLcJlj 

4 jUa-aVlj 4Ai^aLtJl ^Ljjjl O^C-LuLaJ L-JjJaJl jyj pLiJl Clll jl j^jLul£j j OjLaJjl (jLaC-lj lUjI JJajull A-J-aa. auJajJj *^'l (Ja.U Lg * - ga j j j|j-aJl 



A-aAjil I * j ' " lAlbA jj aixJ L-Jjiall jl-^J 4AaljiU *LaJ^Ul ClAcljaJl lAljlj fC-a-uJJ (_P-^ ** "'°*' ' . \f\J'" ' . ^J^" ^ fLja Aa.jAl JjJ La J*" ^t^^-^ LP jLui -^ 

tAjaAlll piaJj fl JJ^'lj &b-Jl (jL^-ib f"La^J] ClAcljaJl gpiJ lAljJ ' ; Ij-Ul U^S r^ 4L*lb (JC ^-Jaij .A_l*_lJaJl ASjjJaJl (J*^ ' °"- V ^-V.J^* .'**' j ' " ?"W\3^ 

iJAjjbj A J j ' "*< V ' aJ a - >-*^ i**w*n) AjaijJall l jjjiall j'A 9jl - o Jl M Aa.jAl Aa.j (J-*^! lj ^(^j-^ LP r^* -^ 4 I SaA j .A3 ^ <all §pa_aJ I - gajl 15a V ^jjCnm Jjl 

il^-xjL^a^j 4,_£ja.VI AjjaJI Jb-a l-g-J CaJj^J jll AaL£J| (JAaal J 3 K l n ^ AjI 4_ajjl (jla jVI (Ja 3 - <ailll fiAgJ t*l5j '<" ml aJ (jl CAaJaluil IJj 

ASjxjia 4AJjJi»_a Aa.jAJ p j- ^-j^" j Lala i " ! Ja j AjJiJJ CllLajIa-a lAljAl Cl±]l£ IJJj .IgAaJj 1 g J VI ■ <al| aiajj 4A_LuibuiVI I fr^jj tl ^'' ""jlj 4AjlJJaJ| t^ajlaj 

*_a AJjLal (_£Aaj ^^ - >-M I *oj.>-M aUail Ajjjialll 4 jb» lUj, ^aaJ t*l3ljjiaj Aj3 £■ jial lA]| Ja a ^ * - laJ (j-a I j jS a (la J L-Lalf- LLS i . iJal jl A-llaAulJ 

ft JJ'".''I J*" °Jj^ * '"J UjSjC lALulij _J t "»* (jl LAJ^aJj OJjIIulJI L*Jjl LtlljJ (JA 't~- lAlJ IJJA9J AAaJjl£l OJjLa. ' "^ r*"¥. -^J CJ^ I^LaJl ' ** ^ .U^J ^ 

IglaJj l^yi ■^-*'lj I g Li uSl aJaJ (j£j AjJaJl jV il Jlt-^aa j}C AaLk_ui plc^VI lAA (JiJ Vj .^JAL^all g-^ aJ Cllii.j J3 oLlaJl jl J j ladl I AJ_>iaJ ( _ s -C^Jj 

_4_jja^ AjI (jc 1ajS*j (JSj V sl^Jjbjj 

jjLjII ^U^ jW^'j ^J^^ dJ^UA 

^j^Jlj ClllijL^a^Jl Jl aUaJl pL?.jj jl jj^il*J Jj^l oLcJ jl£ djSjll lillj Jj 4 jjjb abl tijja-a (j^J J A_1^J| ^j^jj ^la_J| L-jjSjlll jj 

_AjU£JI Aja LaJ tjula Ij-al _>fl*J A_l*-uUl 

jl -ajJl- ii*J jp-Jj .1.\iq»*1 AJJajUjI W-V? 1 ^ J L5"^' rJ=^l JJ^l tJ^ ^Jl-^'l jl Clliu£j oL±aJl CllLa : Luia. ji-i-al J Lll£aJU j)JJ^aJl jjlll Lla.jljJ^J j)^J 

CllLajLt-a ^Ljj 4oL±sJJ A-aj^UI CllLj^a^Jlj CllLaJ^J V I * *' ' J "'*' * "^ - <a a j 4*Lli^Jl 1 g ^ I^LlUJ ^Jl ^ SI laJl «JJJ AaUaJl AjijUi ' " ll taa a ' r - (CjJ^J ^-JAjI 

(Jj jlA-a (j-a dlLajlaJlj aL^Jl ^Ij-Jl (J-a^J "^ "^- a i . Lljl Jl lajiaa j Mij A^J il^Jtjl^aJ aJJ > U ^^1 CllL^IllJl ^Ua Uj^- ^ .! J J J ' ^ CllLajLt-Jl A_ia (J^- > HJ 

A_liiJ| A-Lkldf-I t *Q'**^ ^ > >-.. gra>JLa CllLllJj^)Jj 4a|ikluJ^U 4_LliJl L^j| j^.1 j-Jj "La. jL^J I ^LaJl ^Ij-Jl (J.. *'' A-aJiLa _y,_)^* CllUa^-aj Clll^)jla^aj 4^i.l 

.A_Jl±i. <^.J^J ^la-Jl al laill IJA j^a J^i-^a *-3^ L^^^ pLl^VI o^A (JSjuJJ Vj . ..lg* ,Jt ^-jbiJlj AlLlJl jlj^Jl <jal^)-J 

(J±ij Jia. jl 4 jVI .Ja jLuljVI L^Jtlt^a 4j| Aj| j^a Jj-& J ^'"■l A_lil (J^ ' "J Lj^LaJl p I_jJ1 j>a p ^J Ja^jljl jl_J t J j laJJ I »LaiC A^.1 J& J 4 L_J J jJ _)%J 

(91) .u-i- 

^V 1-iJl r"! ^''1 ' , uSj Jj .oA=k.lj A_iii. ^Uij jl jLuiJVI AjJ] (Jj-^jj ^cjJI JI-sJl ba j ljj£ ill ^jILulJ (Jj > hjj V ' " \|"- J jl^ aj AjSalJI j^a aJ^JI _)fl*Jj 

.p jJl IJA (j-a i " ! V jl a a (Cl (JO ^ l^*tl| »J ^Si iAiliaJl Jj / Jfl L .a ^J'-^ ^"llJV (Jr4 ^J^ ? a 

^k J^ la J3 tl^j, >-.*! CllaJ 0Jja.j-Jl ba.jjjj^lj|j Xi^)«_Jlj pl£iJl (JS ^C-J ^ -^1 *<*'j ^ jj"'.''l AJalLuJJ J ^ciJl 4aUaJl IJA jl jjJalDl AJ_jJaJ j^CJjj 

jjxa Aila 4-a^a.^Jl JJC. CllVbalia-VI j>* AJAt^Jb AjiaJl jj^* (jLaJa.1 SslJ \^J\ (Jl-La frl laC-Vj _AJjIaJ| ^_i J V I ^-Sj_)ia (jJa J 4J.lt gJl ^a aJ Jja.jj| 

JAjtJa-Jl J jl-^o'^ p jSj A a-UJ L_jLj^ 4-C.|_ikj AJAl^JI aba A^ajS 

Jull (JJJjjIJ J Ajl^liUl ^ La a J lHj^ljL! ^jlll Aj^bLia (_gAa.] J A^_jb^a AJjlLa 4 (JJ jA J^ JJ'"'I 4 (C^jK j V I L^IUjIj iJjbiJabjJl Jlc A4C J3j 

aba ^ - "-J" J UJ^. ^-%_AJl °-^-J bLJl obaJl (J ^ "M Jj^Ja (Jbala.1 jl (JjjA ?tjJajl -}£a 4 Jjialll oLc-J Aa.1 AJjS (j-a aC-_)JI ■'"-j 1 981 . ^ *' ' " (j^J^) 

J^JaJ jl j]£-a-Jl JJ^C. jj-a jl IJA (JjtJj (92) <^-bJl J OJja.j-Jl j|j-Jl j^a 747 jLA 3 CJ"* (*-^J^ ^J" 1 ^ 3 £j' a '>\ 1 ^J^" ^bjlJ JaI '-Jjb*. jb-ac] 

I^jlla-A-Lala (j-a i^jl_la V ^'Vbj 4 A3 ^ »-^Jb Jja.jj| J AjJaJl 

AJaJl A-llaJl laal a J jj ,AJaJjuiJJ (jS-aJ V (C^ll A-llaJl AjS*J J A-llaJl jj^ la AjilS J^-^* ^£- Jj^l ^J_>^ '^J-^ r 1 ^ ^^^^ L_jl_iuiVI Aa.1 (JAaJj'j 

V cU*Jl (JC AJjjJajJl lAjbjjaJl oA4 j^a ^1 (Jla*J b)j .(OfOSnGl IGS) Ajj^aaJl lAjbjjaJl j>a AjAxJI JJJ aC-lllJl jjUlll j!)Lk j^a L^jIIj Jc 

.j-aJb L^J ^1 ftulll ojiUl jl (jJLukll pLiljVI iJA* ^'j!*^ ^ ^J- 1 ^ jUaJjl ^^J 3 ^jlaJl tilLaJ V i) SabaJl Aia Jc A-llaJl (JlaJ jl j£-*J 

AJaJl oA4 jl AjSUlb I A* (J*^.J 4A-aj^Jl L_ijUajJlj AJjjJajJl lAjbjjaJl J^ Cll£llal A9 t-JjVI Jc JjVI A-llaJl (JjSj jl -ajjj^Li- AJ V JVbj 

^-JljJaJl (JJa J jyjj^)J (Cl ilyj^* (j' ^^ ■** J ^ ^^ ClllAaj pj^ldj ^JA^^* J "^ ^jo^j Jjialll j£lj 4A_liaJl j)C AJJAaJl Ia& (JaJ p U iALjA j)5Lj J 

.(j^-a-a JJC lj-al A*J - A-llaJl L^-la jj^AJ jll aA9*-Jl AaJJJjjJI lAjUjjaJl L_iVI (JJJ j>* '-^-Ij H^J^W U^ J^J ~ ^J*J. ^ 

(JSjjIJj _OAia_a lAjbjSjJj dll_La^J JJ*-* A-jbj J a ^'^ jj AAlLa V I Aibaa. V I ■" ' "** J* - —I ClllAaj (j-a jj^A3 AJ^LaC lAjUjja. (JC Ojbc ^^A lAjbjJjjJIj 

j AAJAaVI J- jbaa-Vl lJVI (j-a jj^j ^ g JaJU j)^Jj 4LliLal 1^"" j)AuLaa. (j-a iAjIaJJjjJI aA4 lajjljl jj^JJj 4AAaJl AjLaJl pbj ClllAaj lAjbjjaJl aA4 

AAUJa. A-ajS Jj (jJJjjJl (Jj-^J 4AJ|A1LujI jl 4AJ*al - daj jl 4(jJJjjJI J OJja.j-Jl (. ol aa.VI j^a Aa.1 j jAal g" '^ Ajbc | jl J *> a > tfl a 1 1 AJaUl AuiaAJj 

1 " b)& " -^ *^,:^^ jl ^JJ (Jll - J J lall I AjjJaJ Ajbll (CjfijLJj ,?tAa - *J| L_JJJjl!lj ?cJa - ^Jl jl^Jl (jALal g ^"- (J^ (J**^J jl AAaJj _0AlLaj| A-a-jAT. 

pLcJll JAuiaJ* (JC Ja AJjJalll J-^**^ 41A1JJ1 Jj ^ al - la VI Jj _AaA^aJl aJoajjIjJ j ' "QJ jl j^a JJ^I ojLacj jV ' , 1A3 jll I Ia* A^a.lj-a J -AaA^-a AaAlJ 

,tSa.V AlLliaLla aJALil (CAll AAlLaVI <■ jl aa.^1 ^ - -^J*'l jjj^'l 

Cllbt-uia. alAaAujb (Ja t*U^j 4AJ ^ ^Jl (J^lja j^a IAjI J^ ^** jl jj^aJ V iAjIajJjJJJJ A_lLliajj| A_llJl jl AAlSa. -AJj^_ulJ- Jaa.^b jl Aa.lj ^V (j^-aJj 

tLilla a LCjJ 1 2 ^i» -^J^. ,:\:^^ ' -""^ 288 (J-* ~7-^ 'I " > H jl a (jjjjjill (^3^ jj^*U ^j .1 g ^^ Sj jl g"^ m (Cl AjJaluU Jll AiaAulJl i " ]VI ala-VI 

JjQ- <a AAaJ^b* A-abalj Aa.lj A^'Jl j>a jjaJJj bala lAAC IaA A*Jj -300 ^^ ^ J ' '""- ^J (J?' Ailla_a (Jl£_kj| ^ Q J^ ^j i. ol aa.Vl OA& AA1JJJ (ja-aJj 

AjaJ AALilJb Lai 4AJjIIa-Jl (jJJjjJl p^ ja. jj^J iaSa Aa.lj I . 1A3 JJ JJC Aa.jJ V Aj£-a-Jl (SGQUGnCGS) jbulJ V I jl lAjbjJjlll OAA j£ JJJ (j-aj 

_AAaJl lAjl JjIMJ a ala a IjJ^a (J^-^* j' babaJ oAllill A-aJAC jj^* jl baj jll AAJAa V I ^-ibaa. V I j>* (jb^^bj 0° ^jW^ tjr^ L - J W^* J >^' 

Jc Ja) bLaC ^baAuLa Ij-al Aaljll jJJJjjJl Ia& AJjAa. (JbaJa.1 jjJjUj ,M L>° 1 ) -^3 -^^-'j U^J^W clHj^ (JbeAa.1 ijAJ 4,_^ja.l ojbaJj 

. jL all {CjbilJ VI ala I AAi-ajJ jjiJLaa L_ll QjjjlC (_cl 1 b>* 1 D^ - U^J L^^"' <J aJa.VI A*J 4lAjbi «abjll 

jj^AJ Jll Aa^LaaJl AAJJJjjJl lAjUjjaJl gptJJ AJjLLa bi - ^aljAa bjja. j jJa J bJLal ^'^^ 288 b>* Uj^"' L, l^J^^' ^L^^T^ (I)' ^ L>° "M.^" ^^^^J 

JJC ^A-aJ L^J*b (JJaAuLa A-aK jl (_5JJ Aa^LajJl Ajjjjjjill lAjbjjaJl aA4 Jc- A^jbiJl i " ! VI ala V I CllbLuia. (jjJaJ baAlCj _AAlLaVI Aibaa.VI *-_ sVI (j-a 

|AAal£ V j aIjV 

ij^iUaVI J'"- I g al LiljS I aJ bjJJaJ J* - gal jl lilJA .IaLlj! J*J V °-^-J U^'j^)^' (j' -^^-^b 4obaJl bb-^ ^ JjJaJ (j^jja J (_gji.l ojaa. jlaaJ baAJCj 

jj j^i^ ,ijui j* jj .^UjjjjJi t> ^^ 600 ^ l?j^' '(Mycoplasma Hominis H93 ,AvJi v^l ^j^ji ^j) 

aj^ia AiA-aj (jc /gAa AaAlJl jajiJj _Aiila_Jl AAaAuiJl lAjbjJjjill p ljj| j^a p jJ (J^J Aa.lj (jjjjjil IJlJjjLa LAbjja.1 Jll CllVbala-VI CllbLuia. jlj^l 

.AJUl^VI 

Vj I frjj AJI-J-a aLa'jVI 0A4 jl J (LAalc IjALilSJ I ^ <ajJ Jjialll AjjJaJ AJaaAll oA4 jja IjlSl jyAll) jVI Jjia-ulll aA4 jjjjSJ (j-a gmJ tiLuJJ A9j 

4aLa*jVI 0A4 Jc LJjl*J jl Jjialll olcJ j^a p U (Cl ^LjJaluJJ Vj .Aa-uiljj oJAa-a (jjlla ^^A ^HaJl oAA jV i^cAa_uo JJC IaA j£lj .(jjllaJl g^*J 



*ij jl (Jj-i Ajjt£ Ail '<"- ^JJ '".''l r^.J^* ^ .^ "^ J O-^jJul Aa.1 ft-J3 (Jl aJa I (JlLa 7^.Ja JJlL V^ aJa I AxJ 2 a: V >-.U j Aalj jjJJj^J jj^* cJ c ^ I ijW JjJ^, ,~&* 

JAJ1 ViuiVI 0J1A (jc Jj*3|aj jj^j ((jliJl J*j) J^VI jjuiq'i\lj IjLSj jl jj^ Vajj 4^Ua ^j (93) ^ ^1 4jI J 

■ U...Jj£ ^ J J ^*' ^ frLalf- -la.l J&J 4^ jij AJjjIa Uj% ^j •W- J *^ AAjSaJl 0-l£J Jjiajll 'olcA j^ j/ ^ -J%J 

(94) .cjvl^vi js jjij jj Aijj*ji cjUj-jjJi >^i ^ ^ (polypeptide) -^JjJ l?>Ji ul^i u! 

OjlaJl (J^la jl£ La^_a iliiJJl A-* J .LJa-a-a (J-lalLuLaJ I i*M»->- OjlaJl &J1& jlj 1.1a. AJj^a A J*< a j *J^ (J^-^ ^-^ -^ (jJjjaJl Jjiajll (jl JjiaJjl oLcJ ^^CAjj 
ClA_LuiLuil AjUS ^ ^ LlSa 'I fiA^J 4£c£jlui iJj 4 ( _ 5 £j^aVI ^7~ J J.!? ^ r^-^ JtHj ■ *** V^-'l gr^ aJ iJjLjjJj^J jj^J (jl A_liLaVI L *^ a^^l (j^-^ V 4A-lJ*_aJl 

jii^b j^u. ^UijjJi jj£3 jl c^i v ^ (jis-j >-ji (> ii^-Ji .j* u! ^ (Essentials of Earth History) <-5jVi jyju 

(95) .^JJjJ^Jl A-lll-aVI <— 21-aa.VI (_ s -lc (CjJaJ ^Ul J)£ja]| jLaJl (Jjla_a]| (j-a pliaC. lg_la !>l£ j t UaJ ^jlll L_l£lj£j| (jjJJ^-J (J^J (j^Jl 

;!^jla tg-l-Laj^ll jIIujI t^jijj <_£j£ (JI^juJI Iaa t _ 5 io i . uaj ? Ija (Ja J*^, I^La 4 jjj 

AJj|jJ a£_>J ^jS 0.2ja.j-aj| A_liLaVI I s\ aa.VI JJJ la.liJlJ ^'Ij^'f- ^ a j| (JC «JJJ jl (j^-*J ^j^l Alalia_aJl LlAjJajJlJ ^ ^A. , l~>\\ jl^C-VI ^^^l ^J-V. ^ a ^* ,e "- 
UjIj i . lllaJJ * "l aJl OJlA CA^ fW^' (j' J^' pLulluLiJl (j-aj .^JjJajl 0^-J I^JJ jl j^a-Jl j^a jl£ oLj^Jl jl fl^-^ Cj* (j j "* L ^** ^ (JS*Jl ^^_pJ (OjijlLa 

(96) .^ J^ ^ ^=» -Si-J LajJ^C 

j^- * al ajl j tj - gaJJ Laja Clll^Jl j^^-J j- *<"--! - daJJ 4-jLalmVl jli tjj - ^J'"- LP-^ '— J ^Pj_>^^ °^* L>° -^^'j U^J^W Lg-^ jj^'^J jl (Jj^-'^'^M j^a jl£ IJlj 

CllLajVI (j-a ' " 13 j <cl ^ AjiaJl jj^J V it^lJJl (j-a _)J^lj .<lal£ AjjAj A\A± JJj^J (J^.1 j>« ** ^ ■ >-M ?""- aJ LaJa l^3 uLajl lHjLJJJj^JI OJlA j^a JjjL 

{_5^i.l CllljjLLajSj 1 1 " l\ 12 a\ JJ9 j iUjAJj idll jAl&^J^)£j iAjj^J LtJal ta I |C1iL1l3j^)J| j-JI ^ a! - ga V^ J _LJaj|- AjiaJl (j-ajJaJJ ij S^-lllJj^J A-aj^ J _»- a (j-* 

pLb 0Aa.jS jl^Jl OJlA j)-a 0jLa (j£ (J-aJUj /Qj^j'lj A_liJl ( _ 5 %^-^ J (j-* (J^ 3 ^ f.I a ' ^'^ J r^^'j ' . Urt * , J pialjj (@|@CtfO IVI©) '"^iVjj'^'VI (Jl« *J^ 

_4_CjlLaJ| A\jj* taxi] CAa2J^1\ ^ -IcLuLa ^jCJ^ jl 

(j-a p^J (^^V (j - ^J* M jjj^"l (jLaJa.1 L-jL Ha j ijCjjll] g r ^"- M uW-* L5 3 flj;^- M ■^■Ij ^Jj^.J^ ** * ^ ? J <*^J A J^ ^ illuil t j^ljLkli dl^)JjJ 4aLa J3j 

(j-a *] ) l^'V^ ' , i\ LiiaJl ^ aJiJ CllpL^i 4 ( |Aj^)juijJ I 4-UaJl ^ CllLllJj^)Jl (j-a t fllda a p^J L_iJI I JJ a Aa.jj) OAalj LjJJjSj ^i OJja.j-JI lHjLJJJj^JI p l_pl 

(97) .(1 f 3 *^' •**-} J^ 3 L -^' CJ^j' i?"^ 3 ^ 4l £ C ' Jj'^^^l f»^Jj '*-^- J ' (J^-S ^ "J- 1 ^* f^J '^* J l -*Vl ^JLJjl •— ll *_>^ ^J ^1 (*i o 

i^jjVI L-jjajLillj 4 jLj tt-ijjjl£ (^fl <2x aLaJl aJ£]Ij lillailj AjiuLlJl djl j>^bjll jULujI t^ir *iuiLalj£jj Ij^jLjj JjI ^a'j 

i3*J jAj _ .. J°- ** 40000 ^-^J 1 r* 3 '^^ L>* j J^ a ■ i - ic ' CllVLala.1 j^- d3 Aalj (Jl aJa I (j-a AJa. _JJC. OjLa (j-a oLjaij ,_5jfl*Jl JJj^JJ I AJiLaUaJ luiaJij 
(9o) .t-J^^A (J^ j)^ dlaJlJ J3 L^JI AJ ^i AJjI^juif- aLlaJl dlLjI^J j^J -J |j]j jl g I a£l j jjJajll AjjlaJj jjjb (jaJ ^Q^j LaJ J^ 

;aJjSj iLa'jVI ^jia ' r - u^j* -^^J 3 .J^-^ (3^Sj 

j^a .CllLl^JAjjl (_g^^.] Ifrii "-J, 1 L»-uj|j VjJ3 ''j V IJLaJ ^^^l ' . ^"J ' " \!^ J CJ& *j f'J-^ 3 ^^ L>* ^J-^J ^-isl-C- Cllli (Jja j^a ol Ja J I Jj^ la A*J A^ljJl ^ji 

(99) .A-Lalf- Lfrla JjSl A^LuliJ L_lLlujVI jl pr_^alj]| 

jl (j^*J *^J"- M jl_J AJjLaJl ^J^Q'I U^ 3 f 1 - 1 ^ (_c-j] Ci** V L^^"' Jj^** ^ oLc-J ,_£.}] Jaj^)AaJl L_aj^ID| jJj 4_LuliJ JJ<«*" (JJjA ~| laJL-ill ^ L_liulJl *^.^)Jj 

iA jjjlj AJjla-a J2L lIjLa jJjllliJl (JC- jj*i|ij jjiiaJ -6Aa.j- L_l±mj| I^Jj iaill -Jj^J g^J t^ 3 t^^-^L^VI P^-3 ^ A ^-ll-JJl «-Vj* A^^- ^ _ClllLi. A3 jj^* 

_AiiaIluLa L^JLj ~g maJl 

f Ij*uaJ| CjLLjjj-iII 

lHjLJjJj^JI jjj£jj (J^alLaJl Jjiajll jJjLjj-kJl ** iLaJjJll ^ L_UjjJ| (JJj aSL2l\ J I— J_J^J jVI 1-JjCJ 

jjj ' '■* 'I p l_pVI j>* p jJ LP UJ^. (j' L . '^J 4lilJJl i -J jl a (e-4 3 •CJ^*J_)^^ ^L^^T 1 U..J^' °- i3k J >j^J ^ A-aJ^LaJl *LllLaVI <■ jl aa.^U ?CJa - >-M i . LL3 JJJ I jl 

LJ^J*J LaAAa.1 AJiLaVI *■ s\ aa.VI j^a jLalla_a jLc^J -^jJ ^j . ^ ? *^ V I ^J-^.l j' _)- ulC 'l ^Rj_W L - J ^Pj_>^' ' . M^ J*^ C^ 3 ^Jr^J^' ^j'^^VI i- &\ aa.^U Ailla_aj| 

sijji jjius ^ wih jjiii o^jj fright-handed acid) lwVi ^g >vij (left-handed acid) >^vi ^i ^b 

. jUjju csj^iij (jiJi jji <jlui jUjVi jyi Wa£j ua (mirror symmetry) 

^J oJja.j-Jl lIiLJjJj^jJI (JS jl l^j VI aIaJU Ailia. cijja-Jl ilii^& ASj . J^-VI p j^Lj -W^'j^. (j' CS"^ *^' S^^' L^J^ L>* Pj^ L?' t3^ cl^-^' L>*J 

4 JJJj^JI i . U&JpLi j*j| ■iS'lj (j-^l g r ^"- ofjjl IJ| *^"- J .fil^ulC. A_liLal t jl aa I j|-a jj^J-3 4lAlS*J 0_)J^I je-lj ^^^i. jp^ JaJJlJl (j-a 4l1]I JljJaJlj dlljLiJjl 

liijJ* L_S^ljlj -(JlaJl ( _ 5 3- lH-Lal 33 frLlaJ *LllLal LtJaLaa.] i . !jLaJj| gmJ ^ dulacl A3 LjJJjSJl jl *LkIdA -liJ JJ^'I j>«J .aJjliil ^J^C jjJj^JjJl IJA ^cii^aJ 

L^-aAalkJlJ ^^ a^AlaJl CllLjj^aJl j^a p l^ulC *LllLal LJaLaa.1 i " ! j jS dlVL^Jl g«J ^J ^-JlLaVI I jl aa.VI 

j^^l pl^uiaJlj pLlaJl A-LLLaVI t, &\ aa.VI Aa.jJ jl L_LaJ AilaJl oJlA ^ _jjiajj| alcJ cj^-^J ^-*^ ^ It <ajl ^a aJ i " ! J^ la aLlaJl jl -AJaaiJ- L_i^)laj LjjCJ 

pl^uiaJlj pLlaJl 4_liLaVI <■ jl aa.VI ^ Ja J I CllLjjl^Jl A^-aa. L_JjS_JJ ^ J^ laJ jl i . laJ ^'VLj 4Ajl_ljJaJl ^ LjJ_jSj AjjLullLa dll_La^J A3 jl - .a a t^aljjl aJ 

lHjLJJJj^JI jj^JJ V * ^Vl (^-Slj t^ 3 4 U^J .S"*-^ (*-* ^ ' -""* J AaJ*J jl jJCjJJl ^l£ j|-a A^JLaVI i. ol aa.^J -Ajjl-LaJ^j| A_Ja.Ljj| j|-a- j^-aJ ij iLaA^il£ 

,f lj""7- A_llLal t ol aa I j|-a (_5^uJ Ada H t"4 ViKl| A_Laa. ^ OJja.^aJl 

j^3 (j-aJl -i^lj (j 'j a I ^ A ^- jJj t^]|^)lkj| aX A^lSJ^j A^JLaVI ^-iLaa. V I p l_aJl * J^^ JJJ j>a ia33 y lj'"» '1 i. ol aa.^U lHjLJJJj^JI jl_Ua.l ^ -lLS J (J - <aJ*J 1 a-l3j 

JAa_Jl pLSjjVI IJA (Jjla JjIjuISJ 1^-l^A j>* jj*jlaiuLJ ^%_>ia aS\ i^_aLal -ia.jJ V Jj * J J ^-'^ I 'oLcJ 2_lull]l_J tjAaJ cJ^% ^J-*VI I^A (Jl JjJ V 4ol_laJl A-lLaf- 

j)JJj^)J ^"LjjV AJl tiiJJ .Jjlajll 'oLc-J Aia ^jJ^JLj (_5^"l A3jL^a-aJl (jjL* (JC- ^uUil i ■ ^Ij^-" ^Vl oAa. (j-a O^A dlUjJj^)jj| 4_l*-ala. ijjj 4lilJJl j-Jj ^ a! - ^a VI J j 

|liiJJl j-lj Ail^aVl-J (JJ .r r ,!^ ' "•" J1j«-JVI (^*^* -j^- —*^; 1 g 122 LaJ3 jLaJ'VI >lj jlj 'O-*^ ' . M*^J*^J 4 U^*-* "^"^ ** ..\. ^^ ^ i ol aa.^U jj^J jl ^ Q^J V '(e-J*- ^ 

^jjLula plalul aJ| Aa.jJ V 4iiiJi A-aj . j^j -^^'j ^'J^l ?•-'•> jJj 1 g JJJ Aa.jJ V ' " Ua J ^mC-Vl p^l j>* A^liLaVI <■ SLaa-VI oJlA A^J-aa- plilJl aJJ jl i - laJ 

IJA AajluUj AiulluJl (j-a AlDljj ^-II -^V^-J- (c^-^'j tjr^ 3 ^' aJ J^J (j' t ^J^- J * r^* ' . U*^J*^ " (J| LW' LsA^' w" a ^ A3LiJaj ClLaJ A3 AJl AAaJ jl L^jl£-al_J 

■ ** ' ^J ' ^J ^3-^1-^3-aJl iijjAa. A_lJl£ a] AjVI (J]j L^^)^! *_>-* * - ^j'l 

^ iA^i^^j ijki jjiaUi j^ ^ijj ^jji £a.>Ji ^ 4(Brittanica Science Encyclopedia) *j-u ^l^.jJi ^^^ji ^j 

^LaL a > JJJ ClllilJjJjJI Jla ftjiuall (pOlVmerS) ^UW^J^' *^ ^'-^^-JJ ^J^ t^° ^J^^ 1 lIiLJjKJI « LaaJ A-liLaVI ^Laa.VI jl ( _ 5 lc aJjI ^AlH 

Zf±l ^ji ^A A3j jA^jlij AlaaJl Aa.j ' r - Lajb (J^^aaJlj O^a j jJJ a plj^-ll ^ AlaC L_SA3 AJjuLJ _>-* V I I^A jl A£.^uJ^aj| L-LliJaJj _^ulcVI (JjLaJ^UI 

.L_SjVI ^ oLjaJl ci*- 3 ^ ^^^^ A3^l£^ AJ jUla-VI IJA jlj pLlaJ jl pl^ulC CllUj^aJl ?CJ-t >-*^ liLaJ f. Jxl\ ~^ 3J jl j)S_a-aJl ^JJC- j^ AJl A£.^uJ^aJl 

(100) 

lijjAaJ jlj3VI ,alj jl fl AJA^all Jl lilli L^J*^. (j' J^' (j^alall j>* J* 3 4 ^*^ ^J^ t-»j|j Aj*J Sjx> jj^ pljfrll J A3jJlLJl AiajJl Clul£ IJJj 
V -^ *'V iSy^ <~\j ' " ' V AJjL^a^ajl J JjJaJjl 'oLcA ^ aJaJ 4 J^l laJl 7*J L ~^j'l l^* j>* f^^^ tj " tL ^^ (*-*J ■ ' ~^^J 4 J 'j^' Uj^. (j' L . '^J ^P ^J cJ^"^* 



.pi J (J 3 ^* ^J^-Ji Ij^J^S Cjl -3JaLuUJ- jjAjJJ 
J pLb lAj|Aa.j jJLL-al A*J ^jlll (nUClGOtlClGS) ^l-^'j^J^I £-■ <*>»^ ft ^* *-^J t»lj>'1*^l AAluVI '-JaLaa.VI i*-S&jjsl 4_jLla i— SSj^ JJaJJj 

(> laSa ^LlaJl Jl£_^Vl jLua.1 ^ i^JaJl ^AiilSJl J 2LdJtf1 ljL^VI L_i}U Joj .RNA ^.Jl lJjj^' g-^'j DNA t^jj^l ^^' 

_4JjLl-£iajIj o^Luiaj j£-aj V _j^.l Lis^ a -< i IJsa a*jj t - t " , l \Vj.. *'l 

jjaJ (jLala.1 L_miaJ jjl llljla. IJjj . ja^s-a JJC- <ajL^a,Jlj al Ja ' I (J*-al _)^3J jl Ai^a CP-^J j V I **^ L&lluJjJ ^^1 ill VI ala.Vl lA±±Jj| AaJ |3 - ga^LaJlj 
"(2 )j>* ■^^-Iji^VtS (jLala-VI 4 a-LJ3 (jj^J 4pl^uiaJl A_liLaVI ^-SLaa-VI (j-a L^^^ °jW^I f"V. ^ CjA^I SP*^ 400 JH» 4-^^)-* *>^l -^a_uijla jjJJj^)J 

J oJja.j-Jl CliLjjjjSJy I aac jl j^aiJ Ljjoj tL_miai SijLLJl Ja. j^aj - 1 20 4^1 oj^ic aSj ^i (10 ) l^J^J y> J -400 4^1 2 -^-^l t^l 
AiC JJJaJ (ilii (j-a ^)Jal .sIagI Jg JVurij .(10 ) f^J^I JH» J^-^ .J*- 1 -* 3 ' JAc - J* J -79 Sr 1 ' ^J-^- f^'j l£' 4 (1 )c5^'_FH J-^M '*-*-<s*-L Uj^l 

(JjUaJ li*_ui jj lHjVI ala-VI &A* I "^ *3 lijj _L_Jj1LlaJ| ^QJ^j'I (Ja^liJlj i . LL3 JJJ I jjjalj 4_liLa V I *■ s\ aa.Vl &A* »Lj£J ** L^alaJ I i " ^ ala.VI L_jLuia. 

jj-^'l (jj^* f^j' J] '"^ jl maJl Iaa (Jj-<aj L_s^uia t diLbj j_jjJ I (_j-a j&\ 9~ j^j JAc. lHj^ j a - ^*\; ^;- — I > " ua j p j- ^-j^'l 

4-llJlj i^UilJlj 4.Ma&VL ^-P*J^ ^P^VI L_iiLaa.VI UJ^' Cjl ^"^J V ^) .JjJaUll (JjL«J 1-^- * - U>: jl O^^l OJjSJlJI aLjUI ^LajUll ( _ 5 Ila. aJbIljIJ V 
l^ 1J33U «_a njJJJ VI -^-lj p lj^ (J^ J^' l^ilLaJ ^JiW *LllLa V I *■ s\ a^-Vl CllUj^a. (j-a -LJajl- i . lilalj (j-JJj_jJl (JJj^J (jl ^^ .** ^J^ - ""'I -llsuVI ^JJ^-J 

3 fe a i^ijj jj^j ji 4/n/yi L_aLaa.vi ^jiiuiMj .(pGptidG bond) ^y^yi -^jj -^ij^i ^ J^ ^^ » ^ .^j*-* ^j^i J^*a c> ci>^ ^*^i 

IjJC. V -iaiaj l"" iAjUuJl JajljHj l^-tJaJl JJ AaJJ ,^1 4_liLaVI ^Laa. V I *-d]j ,j-a V] (jj^J ^ dlljjJj^Jl Lai i\ g LlJ LaJS 

Cll^laJtJl {_gAa.j pLjjlujLj 4_a_la_^aj| L^J^Lal ^ Liu - ^-JJ ClllaJ^I J3 La OjLlAil pl^^-l *,:^7- (jl J J - ^ ; A-lIIVl 4JjlLaJ| 0^^- (j-° ** ^-Q*^l fiJlA ^LA^allluJj 

f 5 'J •*■*'*' jl OjLluiJI OJlA 'f- (JjaJLuLaJl (j-a jj^LuJ _L_ijVI l& Jja-a 4-^.ljJ ' ** \|"- J L^iluljl j^a ** lalj (JJ A^uJjJ ^LaLuLaj (JJ a I j - >- J LgJl^a ^ L**ini J ^lj| 

f-JalaJl CIluIlDI j^Jj tpJa - ^aj| -Ol^a ^ P^j^ LP J- 1 ^. L5"^jVI ^*J^J .Ljj^ ^ ^J^ a j^ j' 0-^*-a ^ **J^ j'j*'^*' L ** ' *'^ La^_a Aalj ^JJ-a AaLuLaJ "^ jJj 

JJC- Jaj|^)JJ ^)a.VL Aa.lj ^''J^l a^a Aajl aJ IJ] | JJJj^JI p^^a. ^ 4jj^)Iaj| g^jj * °*'M 4-aJ^C- L^_La£Lj ojLluiJI (J*-a-3 Cll^Lajtll jj-a oAaljJ jJj 

» Q*M jJ^C 4_LaSL p^^aJl ^- j - *aJ AjLliJl Jajl^)J 

L **'^ .'U**.' ^"^ ** J°. I jlj 'JaSa ^-laJL j ; LuLaa. *LiulL (_^^a-uJ AjLliJl 4Jaj|^J laJJ V Ajjl^lic ^JJjiaJ laJJ ^^1 *LliLaVI ^-iLaa. V I jl '"^j"- M dlJJjl ^Sj 

AaJJ VI CllLllJj^)Jl Aa.1 L_JJajJ ^ (Ja.Aj ^''J^l pta (Ja '(" (j"-HJ L * A ~* ,l~* ' ^ '*-^M a J j^*J_)^l (S^jJ. L3^J /"^ *,VjJ. I <^ *- i J^-^- a J^ ** ^ a 

_Ja53 pl^umJl L_iLaa.VI jyj j>a L^J OjLlla.1 aJJ jl (jJLiJj ^^1 ^JJjJajl gciL AjLliJl JajljUj (_5^a-uJ 
(Ja jLaj'l (jLala.1 (Jj-aJ (^-\^l g^ 5 - 400 j>* Jj^* CJ^'j^W ^lj J -^^ 4-Jl (j-J*^ ^- A - a ■J" uic ^l j^'j^H CP jj^J jl (jLaJa.1 ^cij jA jLala-VI IJA ^)±l*Jj 

.Iji^a 399 "*-aLalj 2 f^J (^^^ AJ^-«- -^-lj ^J L^l 2 j>* 1 Jj L^-\J^^ -^l_>4 W^ ^*^ ^P^VI ^Laa.VI 

ji^l JLu^l 

f*J J* J ^J^ 3 950 -*-aLalj 1 ^3j j^a jj^-a ^3j j>a Jala Aa.lj jA L3 ^\ ^<a. 500 j>* jj^-* j^'jj^ ^i^j^ iltij^ J-*^-l jj-3 4oL.ll (_5_>iuJ Laa 

ale ^j 1_>i^a Jl aJa V I IJA (JjSaJ ^-^aj3 g-lfia A^LaaJl 4_la.UJl jj^ Lai iiala JJj^l ( _ 5 1^ VLala.1 (Jl aJa V I IJA ^*Jj .^CJ^Jl (Ja*Jl ^Ij-^j (Jj^J 

LJjJ*Jj| IJ4 j^a (Jal 1 (j-° 1 J^ aJa I LailJ _A_LlL^aa.VI AJaliil (j-a JQ- ^aiJ AjjLuLal Q (j-« 1 j>« Lpl (jLaJaJ ^jjQ"-*^ * • <a J^ _>f^ t **^' ^ J J I 

lAa. *LLiIa 4 I'li'i 

Q* j^^l CllLjluLa Jl JSaJl ^jAa. ^i^j jl ^.lialulj i^iJl IJA Jla Jl J^l ^ 500 j>* jj^-* j)^jj^ *<J?J^ Uj^ J-*^l ^-^ J*^. j^ 5 - Jj 

jjJj^jiJ 4jja-aJl *LliLaVI <— SLaa-VI J^C (JjiJ La J&J 'LliLal 1^"" 574 -^J^. ( .Ij.l^ HHj.^ "^S L^ ') U.-. J J ^.-^ ^ ^C^^?" L5^ ,U^ ^'^ V I P-^C 

p,_5^a. jjJ-a j^jLaJj jLlla Aa.jJ i liLaAjia. J pl^aaJl aJI Lj^la. JJJJ^L (j-a Jala oAalj *Llia. J i^L La j j - ^ jVlj .o^ilcl o^)ai ^jlj^l 

! j^jic.^aJft 
i^_iLaa.VI jl I J - ^a Jja I lij "^ j .flj^"- ^^ **.. jyj^* j)^ ' J A ^ * il-iaaJlj 2 J^aJlH AijJaJ Aalj j)JJj^)J j\j jJjaJJ L_2j^U l, JjULaJl _>^*JI ^^J Vj 
A_liaJ| ajUail (JialLuJ tAa.lj j)JJj^)J p,_5^a. JJj^J (J^-l j>a aJLtll jy,j^* ^la CllSj (Cl ^ C.I - gaj jj^ UaaJlj <J^)aj]| AijJaJ dliaJlj CllAajl ^S 4_liLaVI 

'1 95 °i> 1 J-^L; ij^Jj ^ LJJ311 JUJI j-Jl ,> JjLi <JjikJl 

.Aa.lj j)JJj^)J jJj^J ikj» ''*""- iaia ^^J t' , \] A j'l jLala.VI ~J^ 7- J *ij jjajll jl J t*ljj (Ja j|-a 4_LlL^iJl *LL-aa_aJl (Jl-aJJj 

?A*jJai| ^ UaaJlj AjjAjli hi] Ja,jj Jfc 

CllLLuia. jl (-Jj L^klil jSJ _4j-LaVI gmJ A_liC LlJJ^a ^CjJl CllVLala.VI ^jLuiaJ ^^^.uiLuiVI (jialaJL (ji*^. I A .^ '-^ ^-a^-a iJaSL iJJaJ t^jl g Jl J 

2_iuiliL bjAuLa l%Ja ^JLuLaJl 0J1A (JSjuJJj tLlLaC L^jSaJ (JjaJLuiJ AJaiiJl CllVLaIia.VI o^A jlj iAJaia JjAa. Jl CllL-^aj JS* a^lcl oJjIjll CllVLala.VI 

J UaaJlj AJjaJll] A_J| Jja.j a^aJ IjlaJ il^jl A_lJjjaJ' OJJ9 AjI Iajj jl A-ULlflaJl i^JjJa]| CllaJ CllVLala-VI a^J j^J V 4-31 t£lfc) SjjIajH oLc^ 

.lHjLjjjj^j ttLijV * ' '■*' *L*_niaj| 

Ajla. J (_5^a-uJ (jlj-al g r ^"- 500 j>* j J^ a j)JJj^)J p^^a. TtLIjV Aa'jlLaJl jLala. V I f"LjajV fcL-aJ V ^]-9 40^1^1 \_^_lij L_)-^l Jil CllLLuiaJJ *LiuUiLjj 

I- 1 * 4 (1 ) L>° 1 J* V°" JJ^*J_W t^° Jj^aaJl jLala.1 jl IJA J*Jj .AJilSaJl aUaJl J '*■•>- J V (^ill J^VI iUaaJlj 2Jjla_al] A-JLla 2Aij ^ja.j 

jjj iat-JJjVI t*lij ~J°*^ t ?t_la - <a JJC- IJA jl t^Jj^J aJ Lljl^klic J^-al ?" aa 500 ~ L <aJ A^ia. Aj L^J^La. j|-a »ji3 4_£iLlaJ* A_lJl L^La jl I L ^-j'^l lij 

^)a.VI Jj ^a.lj]| *LllLaVI j- jl aa VI L^LaJj aJJ jl i . laJ i jl JJa I (Ja Jj . I_)^- ^*J '^^1 o^)-^ t *°'*^ a LP-^ I g .'J** J** -^^'j _>^V1 jiJ AaljJl L_iLaa.VI 

(jlj-al g r ^"- Jj iij|^)lkj| a^c. (j-o JaLDl «_a 500 j^J u\l A VI ST A I XiLlaj aJj j| JaJ L_JJa^jj]| A_lLaC L_iajJJ jl i . laJ Laa toAjAa. AijJaJ Lg_JJJ_jJ ^JJj 

j}C j|j-Jl (Ja (JaJ jl L_iaJ 4 (j\ia.VI 3-lLa. Jj .V jl jj^J* <& jl^'jj^l j^ l^j L* ^J«-aJ ^Jjla-Jl L_iajJJ jl ' . laJ iAJAlc .AjLxJI J JL^al Aa.lj 

AiuliulJl (J*-ai aJJ Vl LiJaJl kaXaJl J^-aVI jj-aj / 'j^- i oAalj ojLa "^ jJj tii^jliujj VI Xjjla_a (Ja J ^* lL 1 1 laA j ._>^.l A-jLlJ J ^)21a-Jj L^jJaaiJ 

(^^a^U CllAaJ jl (jS-aJ V o^C-1 ULjaJ j^jll CllVLala-VI jl iaj_>^l oJA J*^*J 499. r^J -^Ij^l J) J^-^Jl cM L^J^A^' jl 2Jjla-Jl p\jj| <Jj£-aJl 

LjLaa.VI jLjla.1 (_5^a-uJ P^^^-^J (Cl ^^ It ^alj L^_l3 l^JJ^J Vj 4*LlLaJ»Jl (Ja.l^a j^a <kj» CPj ^ j 6 "I J ^.l-^l _H"^ ^i I J ^pl W^J ^ &,. ' J^*J ' lt a **-^H J 

.iaSa AAlLaVI 
gcJU 4A_l*_liiaj| 5-llJl J j^j^Jl JJJ^J -LljSjj ullaj — (JjaAuLJ JVLj 4*Ll*_liiaj| L_SjJaJl (Jia J <luJl &A& (Jia Aa.jJ jl -tiiiuj jjA- (J-laluLaJl j)-aj 

-t _ 5 -alf- ^JJC- LjJAa. iAJAaJl IJA (Jxa p j3 j CllVLala.1 j)C lAJJAaJI A*J 4«j|j]| Jj .(jLala-VI <JLuLa QC Jaill 
JVLj '-ia-LulJ Jl-LaJa (Jc-Uj j)C ajUc jA JJJj^JI j^.J^* j' j J ' ^ J**°J rj *'l ^^ .^Vl I^A 1 ■ jLllLluI j^lJjAajl ^JJC- jjalll oLcJ ^UlJ *_lialuJJ Vj 
AJjt-LaJaJl Cll^lcLalll jl AaJ 4iilJJl A-*J .'— J ^P*J_>^I jj^* r^* (J^-^^l (J^O^ 3 j)^ 3 "^ ^.lU^VI i — ^Laa. V I jj f^J 3 * U^-* Aaa_^ia-a ClAallJluil J] jjL^aJ 



JUU vie VI 4jjl_LaJ^Jl jIjaJI (jJj^JJ AAulJjL Lai _OJjAa_aj ^ ha a jIacL 4_aIaJj 4 laAmj L_j|jJ*J j^J^i "j"' «JJJ V AAa. JX A_lij ^S i ** ] W*< ^^j]) AAJajkJl 

LlH-la. ^ 1 ^LajLLLiiJ j^jJl (_£ja.V1 Ajjl_LaJ^Jl jIj^jI j}^ J.. ^J *Sij J V I (j-aJJJj .AJjIa l1] I J JJ^ a j 4jjl_Laj£ l_j| jjg aAj » jl - >- a 4£jLlLi i . lllaJJ AjU ' '"'I 

(^jil) CjLllJjJjjl jj^*J (jl (JJakJiJlJ IJjj tt-l&l L .a ** aAlaJl ClAjjLa-£]| L*IJJ j)^ J.. J "^H L_j\_Jj£jJj a_uAJ CaIJJJjJJJI j^Jj iAJCjjjl &JA ,-j] A_Lajjj| 

.Ajjl^klic. Ajjl_Laj£ dl^lclij ** aAJJ L_jLulJ JS (jAa-a L.JJJJJ ^ji Ajl£_aJ PJ^. <-^ 4-ap^La i " Lja (_j-a 4_uiJj£j|j aJ ^ - <aJJ I ^ a J^- * a Lg-ia (JS (J^ ' "J 

&AA >*""- .AJ ^ >->| ^a aJ LjjflC JjUl JS l-llia LlijJjJJ £jJ_^ (jl t— SjJflJj (jVI **"- LAUii-aj ^jljl CA^ljaJLuLaJ I ^Lta _4_I=LaiJ- UjLa. ^^ 1J LjjCJj 

AjjLaa^j jjJLUiajl «* ^-j"- a (_JC AJ JC aJJ jl ^ » lL (jJJjjJl |jA Jj^-J ^ pllj^U AJ1 L*Uj 4C_lljLa.VI f^J-^J JJC -(_£ja.l 0_>-a- 1 jalc Jj^'l cU=^. AJaJJJjl 

Clllj^^a jl AJALal <■ i\ aa I jl l jl aa I ,_]] ~- laL jl AAxAllaJl L_iJ J V I ^-SjjlaJ A-iJaJ*J ** aAJJ (jJJjjJI (Ja L jl Laj 44AlJj _J^*-^J .'■*?■ ** ' ^ ^ ^—"^J^ 1 t^ 3 

»i''l A-aJAf.j LaLaJ 4i*Aa_a OjLa ,-jj (JjaAJj A^alja. >"J ^^J 4 (_£J^ ^ .1^ J *j^ 

tC- j. ^jjajI |aA j-Jj ^JjJ*Jj| aX 'ojLc jjjJjLaJ a^JI X^.jAJ Jjiajll oLc^J L^.^i. tajLa O^J-a (JjV **J^-'t i"4 nKl| jj^ U ^ jLS j ^ "^ A 't lHjVjLuUjI (J^juJJ 

^ <jle jj^j^ljj a^JV <iiii i^LaJI ^ji AJjI^kiaJl cij|Aa.VI ^"«-J ^ a. jTl Jja.jil ^ Cllj^Ja JjVI CllLajLa-Jl jl la^JjiJ "Lie ^iJ-iUnl jjJjLa-J L«£ 

Ajj Ua jj^laJ V -'"^IjT-^-'^M ~' t " (Cl A-la.jJjIiJVI Jl *LLa.LiJl j^a AjJjJallH *AjU*il| ^CJSJ Ji".j t iilulj AjL 1-^-Jja. L_sLiDVI jj*-lialulJ V ^.^A^^ 

.AjI^JJI Aia Jjialjl AJ^)JaJ Z^^ - Al^UliLj- aJ Jaa ^'VLj ta^jlAlSlj aCJ ^J*-J W^.J^* ^j\l 1L Uj ^*J*^% ^^ Cj\^l^1a 

4Jjj-a L^_La£Lj AjjJaill jl CllUj'V (j^j 1^3 4<LaJluLa Jjlajll A-lLaO (j-a Ojiai. Aj| jl i " ! JJ IJ] i^ J VI 4 jLilcVI ^ Aa-Vl-J OJJA?. ^-a^-a 2 Ui liJljA j 

LliljIaaJb AILlLJI iJJyL^] ClllpLe^VI c!^ ^^ S^"^ ^!^ c!^^ 11 -* J-*' ^^'jj^ fjjljul'*!! (JJjSjII jl LllJjl IJ) iJl^aJI J^f^ t^*^ .LaLaJ <HaLj 

.L^-lie ClAiLaaJ plja.V La Jj3*J La (Ja.J *> aa aa JAl ^Aa-aJl _JJC. j^a ^L±^aJ 4Aia.^aJl fijA J*Jj . JjiaJiJ *>Q^.*^ l| 

OJA '"^^1 4liiJJ ^-*J .^-V.^ 3 *- i "" ^*_)^^ C5^ jJk JjJajll oLcj i . 1C, JJ aJ AiLuLa "jja JJC. L_jljjl£ j^a Jja.jJl ^i *LlaJl L-jl nKl| jj^ 1A ^ ;Q jS J*Jj 

. jjj'"* '1 j_J^ (j-° (^-J^^ (N-J^^ LS^ L **'jJ^l (_5^l dlLujIjjJl j^a AiuliuJ (J^La. j^a l^ aJJiaJ CllVjLa-a C_lja.j t4-Lala 5J£iJLa I g ilaJj aJ LaJUaJ j^^jil iJLuLaJl 

aLfcJ <-aJ% jl (j^J L-j|jjiiiq*ill j)-a p jJ jCl i^J^-l Ojlja_Jj V^ljjJl ^jVI J^- ^ J^-iaJ jl AJa. A_lLi. (JjV (j^-al <■ Jj^ i^ ^^-ujLuJ V I (JljjJuJl (JlaJj 

y 3 K/^l i o ja I jalajJl 

4AilujVI o^A fglc- AjLa.^U ^ g-a j^ AjLa*-a L_JjLaJ bjLAjj jjiajll g-Laic (_^_>^.l J^S _L_ljLa_i]| (J^La. j^a AiluJ V I o^A ' r - AjLa.^U i " ^V j^ a a L_Jja.j 

L_±a.l y\ La I ja.1 ^^^jJI jiLa AJjaJ p-^jL oLi_uLaj| AjjaJlJl ^ al Ja 1 1 ci^-^L (ji*^. ^ ^ja Laljja.1 L_] jLa jl I JJ^I (J-LaJJj aLaJAVI (j-* J.. ^ ' . n ?*^ f^ ^ & J 

_L^_J3 ({CJjJ jJjjIa 4 jC,l£jjJl Ajt-aLaJ _>L^ jLLjI al g > tlV IjiaJ JLLa-fCJjJ AjjaJ a-ujL LiJaj] AjjaJlJl L_SJ«Jj *] 953 ^ *' '" _>^ j^ijLLuJ (>5 £jJ<aVI 

. Jjiajll OJJ9 j>a (cJjVI Ala.jAJl 'e 4_a^le jj^**' I g aJ ''Q*^ aJ ^^^Jil ^jJjjaJl J^IalDl 4_LJaj3 lHjLjjV A_alAa_luj| «_a^aJl lla j'l 0^-^^ ^ JJ?* ^ '" 1A J /** **J 

aC-Jj -( J^jIaj| IjA ^ji {_5J^.l LUlljJaa Aj| gp^-kJ fC\ laJ*J aJ 4^ ajJaC **J?j'j*'^** ' " ' I J J ^'** L*3..°^*'j CJJ 3 ' ' * ^"^^'* , j>* t - T J J% *-° Jj^ j)-* r^J^' ''"■j 

'oLc-J aLaJV IjiaJj .** J^-M Cllljjlj\j| j^a (JjVI (J J? I Jj^ *aJ ^JjL.*!l| jjjjiajll 1^ >^jj A-Lajl>jj| dlljjiajl i . LjS ^ i-JJJJ _>Ll-a *^JjaJ (J^J** V il^A 

.L_ljLa_l]| aJA (JjU ^ji ^_ijaJl -J^a3 j)C- ljj*7-** (L^Iaa.JJ liiJj j^a g^aJl ' r - C>A a^JJilaja aCJJ V CllLuj|jjj| OJA (JLa jl AiliaJ Jjiajjl 

J3 jj^* jl (J^J (^ J "-\j** J jJ ^ ^^*4 Cll|jja.j ^jA ^^^1) *LllLaVI '—iLa^.VI jl (j^J C^-^J^-" L * ^ '*^l ftj-^* (^ ** JJ? - ^ ^^ j>* J^* t^^-iJLLuJ L_SJA (JJ*-aJ J3j 

/oLlaJl j^a AjjLaJl L_3ijVI ^- (jjluul jy^^-J (JjS ** 3J - gJl j i " ! J^ la 

jllLaJlj LlJj^VI j>« jj^V. (c5*^'j J^ - ^' -^ ^ ^ ^CjJaJ'l j)^j) ^J- 1 ^- 1 ^^ LJ J*^ ' tj " ^^J^-J '— *3J*^^ 4J^ .■ ^J?^* L5^ J^* a lajjjll J3j 

^£ JaJa_aJl IjA j-J] AiUaJl j^a I j5a a jij^ (J^" 1 ^ -^ 4AJaJJJaJl L_SjjiaJl ^ gu»J *_a Lg-iJaJiJ (JolijJ V CllljLiJl oJA jl LaJj .pLaJl jLaJj j.!? JJ \^ "J 

u^ JJ^'I AJjaJJJ UcLiA-a I J ^ .a a aAaHujI ^IjjJl j-^-M ^ i_3j^^ Clll^a-aj j^a L_JpLa. J3 jj^*J jl (j^*^ AaUaJl OJA jl L-iljjaLj J g JjJ (JclilDl |jJJ 

.AiLyg jIj^v 

(JjjaJj jij-a fla p^ujVI ajL^j ^j 4iiiJj£ LjjLj^£ 'jW^* l *°^ - ^lj 'p^f^^ *-^ ^.j- 1 -* ^->J J ^- u W-^ J ^ ^J^J^" t^ l£J^-*-^ K. ^ ^ CJT^ J^* f^J 

l^ a.ljjj aJ JS* L_jLJJJjJJJJ *LLujLujVI J- <al J*j| CP-^* Cj» ' jjj'"» ■! ^JJ-LaVI t jLa^-VI j^a t jl aa I AJ*^\J* jl laa.l^a pLcjil pLa ^ OJja^^aJl Ajjlj-aJ^Jl j|^-aJl 

LlC-Lllaj—a I 

1 " ] J& t ' S ''** A-ajLtJl ,_5^Aij| AjLa. ~- ^-^- ^j 4(_3jLaJl ^-LaJJl 4_a.jJ (_]] L^Jtij aJj J j ^"**' I "oLc-J (jfji oju'VI j>* 'j^ 'J^ 3 * ^ JJ?* ^ °'* 1A CllJJ^.Ij 

_4-la JJC. L-jLljja. (_£^ui l^JLJJo-L^aJ jl jJj-a pUalujI ^^1 L_j\jjjaJl j)Sj aJ 44JJJJ A_aj !*oLlaj| ^■"^J J^* CJ^ 1 U£^*-} Ae^lLa CllLc^jJa-a 

LJJJSJj _2_liLaVI I s\ aa.^U <Aa.l^Ul (J^IjaJI ^Jiljjal -(Ja^C 'f*-_ -j j| SojjAa. L_jIa jJjliliJl » - ^jj OJjjlj-a JjL.*!l| oL&j »La 4AjjaJDl OJA j|-a * J? ''^''jj 

AJ-lL-ajlj AjjilaJl L_jLjjJjjJl OJA gmJ ClLala J3j _L_jLjjJjjJl jj^J*J AJj-t .aJl ^a aJ A^la^-a L_j\jJJJJ ^ 1 5a V L_JAaj| JS* *LllLaVI '—iLaa. V I jj^* (j' 

JjJ^i «_a Ljl^LaJl L_JAaj|j 4(AjjIjj Ajia. L_JJj£j La AiJjJaJ Jja.jj| jJa. Cllia.J ^^1 i " l\ } t f-J"" I (J- 1 -*) AjjaJl pLiij ^ ^JJ-ui lHjLjjSjJ ^ l^ ulflj * - ^jj 

,aJC L_Jj|ja. j^a L_ijj-a AJl JJtJ LaJ3 CliJJ pLcjl (jf^uJ J^° ^J?~* j)^-* r^ t^JJJ^ I* - * J ■** J^ ^ '"^ Jjlzljl CliJjSj '"^j'l 

jk« Ajjaj c_i!lli] ^j CJJl (Jiil (JjlSaJl 

Jje ^jS L-jLjaSLjla j)-a ^LlJ ^ JJ?**M ^^ jl Vj 4Ajj|jjj| L_3i J V I ^-Jljjia ^ La Aa. j jj^AJ jl j£-<^ ^j'j^VI J- jl aa V I jl L_±JJJ j| JiJ-a AjjaJ CllJjLa. 

i^jjLj LaJ3 CLll^aaLlLaJl oJA (J_LaJJj _JalliSl j^a 
i^Jjjia L_±jl£j lilli (J*JJ aJ jl AjV il^JjSj Jja-aJ AJJJJI (j-a AjJJ-a V I ^Laa. V I jl^ Jj^ (COlCl tf3p) * J jMl OJJA-a-Jl ^ a > JJ AjJi aljjklujL-1 

_(jLaJl ^ iJjLljjaJl oJA JJ-aJJ (cj] (CJjluJ *LllLaVI '—iLaa.VI L^ja L_±jj£j j^^jJI AjjjJI 

^^J^Lal gpeJ*. jj^J IJ] (^5^ 4AjJVI OAfc (Jla jjAJj .AJjIjJI ^jVI <-AjJ& ^ 1jja.j>i (j£j aJ AJcljJI UJ*^' ^^H' (j-° P J^l ^ j' ^ liLj V La-aj 

AjjLLaJ^Jl CljLaJllaJl L-jjljlJ 40JjLJl aJJj^a-aJl aJA VjJ ttla |AJjij gcaLlDl IjA 4^LlJj JjLlUJJJ 4 ( _ 5 jl_LaJ^Jl aJLtJl 7- Jxhj m (J^=^\ ^ J-*-^. L -" J ^ uJ ^-^ -^^^J 

(101) .lAj*^' j±^\ d^^>-i Ja 

.OJjLJl OJJ^a-aJl AjJl jjAJ jlj-aJl gcij alAajLuiL ^''J^l a^aa (Cl jj^J jl aIjLuiJI AjjLaJ ^ jJ^a x laJ > HJ aJ 4AiliaJl ^J 
jjJa.jjllill jL (JjUll teljl (^5^ C-lLliiJLajJl ^ pLalaJl (jij| J53 iA_lailj AJJJ (AJJjaJl ^ L^j£LaJ jl jLa JjLa. ^jjll) AjjIjJI AJjaJl AJJjJl jj^J J~2 
- 4_uliJ jij-a ^-SJJC-I ClLa^aJl jj-a AJjjJa 0JJ3 A«Jj _LlJ^-aVlj jLllJI j^a V-lJ AJcLL-aJl AjJjJl OJA ^ LaAaAuLJ jl (ji-jjj jLS jjJjiiJl JAuJZil j^^Jj 

(1 02) .^^'j j^* jJ ^J^* cj? 3 U aAalml ^l AjjaJl AjjJI jL -L^ajj 
4jlLa ^ J-aVI Ia^J j)^La j)3J^ lij±aJj .^'j^l pa L_LlSjJ (JJaJluLaJl j)-a jl£ LlJ^a V I jj-^ | ^*J'"J 4 J ^J^^ ?L_j|jLiJl aJA ' r - J^Aa J*-al IjLaJ 4 jjj 

:^j^ Discover^L^vi Aia^ ^ caj^ 



j-l»_aj| (j-a f LtlJl alia Ua-lla (Jja-J L_iijVI Cl±]l£ S$k iLa^JC Jljj LaJAjLaj .LlJj^Vlj jLLiaJI <_£jte j}^ ..J L_3ij^U fjpiul _^J I al£La aJ ,_£JjJj jll^ fls 
JVLj 4L_j|jLa]| ApaJlj (J^lill j-a (jj^"" <-— LJV^ L^JIj AiajVI liUj J 1.1a. ^J^ j^ *— *jVI J^ jl CllLuiljJl iill.Aa.1 (j-a i$ij LlJaJj .AllaJlj ja ■ gill j 

(JlLa 4_iuaLla Cliljle diljliJI aJiA -1*j Vj .pLaJl jLkjj jjJj^JI \; > a£ I J^jj U.!? JJ*U ^ U-* ^ ^^"* a J ajlaJI l^Ijjj jLa_£j| jaJl Uj^-V. U^ ' . ^T - .. U^ 

(1 03) .^jj>>»c- Clilijja. ^Li^V LiJj^VIj jl^-aJl 
jULjj jja-jjlilllj jjja.jj.iigJ I j ujfj^ -V 1 ^ J^* t3^ <-£j-^ ^j^ **-*£ J J-W 1 ^J-?^ j'j^-4 (u^-^J SFdJ^ ^- aA ) uW^O-^ jLaJle -»la .jsj 

(1 04) . J^VI SP*^ U"* "^J ^L^3^ (jT^ J^J CJJ'^- 1 ^^ L>* ^ ^ **U f" La£j£jj 4pLJl 
J J^Jl J A_liLaVI L jl aa.VI >lt3 JJ a iJJ Lial£ jl£ ajJSjl t^itj J ,Jja.jAJl jja > uaV I (jl ^j ' J^ ^_>^* U , n ** A ^ A <_£J^ ** *' -^^J - ^ 

J djAa.j JJl jlu^UJI ij^ljjJlj JLpaJl jIjI (Jjjjla (je (jl^* Lglael Jll) ** lalill aJiA l!i£jSSj .jSj .A_ia lIlJj^j .js Lgil ^Sj*j jl£ ^jJl diSjll 

(1 05) .^.J^* *^ JJ jj^3,5 J=^i Lfcj^e JJSJ Jill jjau-ail 

C_jLujIj.jJ| (j^JJj .lAJja.j jjiajll ale J (j^-^J J^l ' j '" j-° J.. J J-^' C1±jI£ ^ J ^ t ^* J ^J^-J-*^ U.I? mSVI A_La£ (jl JJJJ lSJ-^-' ClAiLjjSI l^UAj 

liJliA jSj Jj , jjjalil ale J lIiIjjjSj i, aji^Ja i^yl aj-kl^e C1±jI£ ajjaJl tillj ^ ^jVI l^J ljjjuj Cl±jl£ ^1\ * ^ uslA\ jja dilebuuSVI A^LaS jl lililS 

_4_LujLujVI LaA_)*-alie ,-jj J^JI ^ jjJj^.j-JI j^J^^Jl ALuJ^I ^jjl-Jj pt-ail J^-J U.. *' Cpl^ L>* U.I? ' '^^ ^ JV.J"^"4 AJ-l^ajl Clllelx-kliVI a^A aLlS* j^a _Jia 
ALuJ^I (jjlj Jl l]s> h. ■ ■■ jIIllJI jl£j AJj^lJl J jja ..'<VI alAaJLiil aj jJ AJl i^lli S(J-al£j\j- LaLaJ jja . .<< V I CllLaAl ls j!I- jIlo Ajj^J ^>«VI I^A (JlaJJj 

4 jjjjl AiJa ^j^j^ JU-» V jj->iii^l l^-ja ^-jj V (^jJI ^jJl (^j-aa t^j^l aj^.Lj j^j .^LJlj j-j^jjliill Jl UJj^VI (jaJlm LaIij t^LJlj jjjj£JI 

ajUaJj . jjjjVI Allla AjI aa jj-iJ 1-^ ^plc- Ada maL JjS Clllel«_kjj Jj t jjjllLlu L^jV (jT-^Jl J j a a Lt a Clul£ A-llLaVI i, j! aa V I jl IJA ^ *'* jj 

/ ±U aV I i. ol a^.^U fij^ia AjJJ ^ (JlLajlui A_a_Uij| dljl£ i j^J aJ i| JIaJI aJl»Jl J Uja.j* jja Lil^V I jl£l pl^uJ ' mi ^jL\ 

i a\ a^Vl (J3*- 1 r^ J^J ^ g-SJ^ ^*JJ **J I l"4 ViKI| A-UiJ a^-aAaj| L-ilj^Jl Cllli Aj^tJaJljl i, jl a^.VI j^a JjJ*J| CliJj^J J3 jj^J* J^ 1 ^U?^* *-W"^^~4 

,Ajjlij jS-aJ V Ij-al Ajjl-LajSJl ijj^elijll (J^Lk (j-a AillL^ dllj^^a J] l^Jj^J j\ lA JJaJJ jl£J Cllbjl-La^JI oJA «_a AllJl ^cij J i " iS J ! j A-LlLaVl 

AjjJijU Ljaa.J lJI ft^VI aJlA Jja.j ^*Jj (1 06) **4J=^ ^W^ -^ clKJ*^' aLaj'VI Cllli A_liLaVI t-SLaa-VI j-* J^ AiC. jj^* Jaa ililli j)e !^L^a3j 

.A-laJl CllUjl£JI jyj^J J IfrHajJaj Ajjlj Je ajjlSil JJe AAlLaVI L_SLaa.VI p jJ j-a Cl±jl£ pllajJl AAlLa V I ^Laa.VI jV Sl^ilala (J^lL j^a jLa 

^j LJa.a-a Ja-lli. (JS_kJ -*aljJl ^- Lj^ljll IJA A^j'l Jaa SaUaiJ AjaJL-£i tSj^Ja jlLa AjjaJ ^ AAlLaVI L_iLa^.VI l^j3 CliJj^J ^^l i^Jj^Jl j^J -J iLallkj 

_l&-lul£jJj I ^ J if- CJJ' """- 'I flj j^^ul aAlLaJl CllUj^aJl _>-a-lJ 

^a aJ CliJj^J J3 A_laJl CllUjl^Jl jl CIlLjjI l^JI ^j-eJlJ jl _>ll^ AJ^aJ AjJalmJ V ' mL3 & j VI t^llaJI liliJ aJa^. I ^J'j JJ ' "*< Aa_uj|j aAalj Ailia. l^Ua j 

J3j .A^liLaVI J- a\ aa V I L_LlS_JJ (Ja.1 (j-a L_S^A Cllli ^ g ?J^ A^lLaA-a AjjaJ ^ja a j^a JJ^I -l^LaSLj- AjjaJDl j£j aJj .AJjI^J A-Lt lajl L_Sjjia ^ A3At <aJl 

-Lkjll jh-a) iJ ^1 A^UaJl A^La£ jl LaS iJj^Jl j^a AAlLa V I L_SLaa.VI j^2 (^ y^ IjJAaJ Ajjalil J A-a^kluLJl CllljUJl p- I jj\ j dll_La£ AjAaJ aJ 

»J ^aa AjjaJDl ^ A-a^kluLaJl aj^_a.^U AJxjiIjIj Lai .^J w 'l j-a AJJjJaIoJI Cll^ilelallJl j^-aJ ^^ A5AJ I g A J^*^ ^ C>J '-^ ** .. j' '-^ ^JJ*^ j^* ^ l^-J 

jl£ (^1 AAlLaVI LjLaa.VI jy.J^* (Jj*^. (j' U^M J^ 1 ' P^ L?' j' 'OJ-aA,Jl jl ajLjaJl J^=t\lxl\ pljJl j-a p jJ (_^l i—JJxjLlJ TUwIJ V J^ 1^3° 

(j-a jl^J AJjIaJI L-iJjVI '—Sjjia ^ aJja.j-a dljl£ i " ]l jS J a jl ^-^Lal jl ^l_J-a Aj| AjjaJDl j a - ^aJJ aJj _AJjIaJ| L_2 J V I '—Sjjia J ^Lala_a l& J ja. j 

J ^ j _aj-aAaJl jIjaJI L^iJJ Aa.l-aAul£VI ' , lfmj A-LLLaVl (. ol a^.VI JJJ^J ,*-^aJ-^ jl^ (_£^jl - j.!? ' '^ V I Jfl*Jj iCll^leliDl (_^ja_a _)^* jl (_W^ A 'l 

.aJjUJl aAL^aAjl AJl jj^J JJ" ^'1 ^^lajJj 1^-j11j 'f- laal aJ jl AaaiaJl AAlLaVI t *^ aa.^U AJxjliilj (JjaJLtLaJl j^a jl£ iAJHa A-lLaA-a L_SjjJa (JJa 

i. at aa.VI jl i " Ujj| Jaa [_kJ (Cl i " Ujj| IJ] AJjaJDl aJlA jV iAJjaJDl aJlA ^ laiJiljj J j laJJ I jJjLlLui ^^-^ ~^ maJl aA jj-ajij Jjlajll ale J jla A^ljJl Jj 

^jJjl *J^jI jl L^^ -LS^'-r' (J^"^"^ U-^- U-° -i-^-a CP-^J *— ^J_>^="1 * J^T- ~ J a - >-*^ Ifrja aJJ I g j'f - jJa J > H ^ A-lLaJI a AllJ ^ L^J^ I £?^*"j U^M V A-LlLaVI 

.Ajelj (_3la. A^Lae j^a -^ja-Vlj- j^J '^F-^J J^- AaAt^a (j-a Jlj jl j^-aJ V oLlaJl iLiAa ! 
AJjjIa jl ajAaJl Jj-aVI j-aj .^^1 A-Laie J^ AiiuLa pljV ^e-aeVI "^ '"j- ^ jA AdlaJl AiliaJl IJA jjLiJ V J J laJJ I ale J (J- ^ (G^\ L_l±uJl -l*Jj 

|p j^Iaj-aJl IJA (Jj^- (j^VI L-flljUeVlj (e-J-^l J3 'J^* JjHuJ oALaJJ *-a J^LLa AjjaJ ajJaJlj ala {CijI 4 (C J jJ 

4ilulJ I ll£j . jl^-a (Cl J JjJaJJ jl (j-a lie I AjL l]j«_kJ LaK p j- ^-j"Ml IJA J jialjl Lj*-al LaK AJL aLlaJl (J- .a I A^jIj^J lla ^J% j-a (JS i. *a ulJ^J 

jl Line L-ULi <aJ l " Ua J jl S a J A-aLa^aJl j^a IaAjS*J jl J-aVI J La (j£ jj^Jj 4 jj^Jl IJlA J AjJajI ajLaJl j^a i " ! J j laJ J3 aLlaJl jlj tAj^jlle ^ J - ^- °^ 

(1 07) .^jJall aJl^_J J^VI ^j3j J^IJ 

cjLjjjjj-iJij ^piiiii aIIaJi j^ 

i. al a^-VI jj^J ** J°J^ J Al^alLaJl Ai£^aJl IjiiaJj] jll^ AjjaJ J] jjJJ'"J Jj^'l ale J (Jlj La 4a!ilel l^_J L^_kjluj| ^jdll CllL^aallLaJl (j£ jj-a pejil 'f 

AijIjJl AjjalJl aJl^-J l^Ja aJ J3 AJLulJI jL jAJ ladll j L_lU]| jjeAaJ ^jJl ^'^ jj^'j^ V A^-jj . JI-lJl JU-!| ja. ^ LfcJjlaJ ^j'j^VI 

■LjJfcj VI A_liLaVI ^Laa.VI jy.J^* aK-uLaJ jjlSj V JJ^I AK_kIla -aLlaJl (Jj-al jj* A_lJlA1l Ala.j-Jl J>^* AJe- j j kjl I ale J Aa.lj Sak 4iiliJ *_aj 

.(jj»-a al laJ ^ji 3"l_2j| L^jJaJLJ «_a AaJJ ^jdll Ailla_aJl ^ J* J "V I <■ &\ ""-VI CllLla (j-a Ajj^aJl aLlaJl pLb ClllAaj j^l idlLljJjjJl 

ple^VI j-a JJ^I Aa.jAJ aJjIs-JIj AJ^aljil Jl JQ'^QJ pLe^l Sj»jjU| i^jjjiiil (JJi J AJAt-^all gca_aJ LllJjaJ J3 dlLjjJjjJl jL (JjLa^l ple^VI JJJ*Jj 

Jllj^aJl jLaJ^U AJjJaLjjil AJLalt a V I CllVLala.VI CllLLuia. Ala^ljJ LluJjJ AiLuJl (Jjlaik-aJl Jj ^AaAt-^all gca-aJ dlJj^J J3 A-llLaVI ^Laa.VI jL (JjllJl 

AjjI^JI L_ijVI '—Sjjia J Ujl J " J^ dllllJjjJl JJJ^J ^ jlalull ^-3J^J lJjj-U9 j V I Lai tCLlLjjJjJJjl j^.J^ ^i*-^ Aa_la_^a dlljJJjIlJ A-LlLaVl t, al aa.^U 

JjaJJ Jajljlil IJlA jjj^J pLLlj _AjLmj| JajljJ ■" '"J I g JJj LaJS 1^^ UajljJ ^_iLaa.VI aJlA (JajJlJ lHjLJJJjjJI jjjajl ^ J*J"VI ^Laa.VI » a^JJ La^Ie 

,-ia.lj jLa Pt^J^- 

LG ) rlj*j^ J ajJjjLj IaxJ tSaj- ajV i^LaJI J Clij^Ji ^a ajjI^JI aLiaJl jb (Jjlail jj^ill alej jjuiq'i g^-^ -iiLj ^L- AJuSaJl aJiA ?jSlij 

IJA Jia JlaJ jLala.1 jl Lajb JlflJ ^Jlllj 4AjjLa AliJ J -OuSj J^' " ^ JJ^. Jc^ ^S d U^J V -^ChatGl I JGF PfinCiplG)- 

^Ajjl-LaJajl Cll^ilelalDl A-J-aa. (J2J (j-a j^-a_a JJC. jj^J jl^J ^J^La AJJJ J (JelilDl 
jl A_llLaVI L_SLaa.^J (jS-aJ Jill Aa_la_^a]| j£LaVI ' - 1 > >1 J ' j l>* jj^ j^A -AAlLaVI ^Laa. V I lilljlSj L^_ia CLlL^J Ja aLlaJl jl iC JJ I - Ua - CllUaJa-aJli jjj 

.dillijjjjjl l^ja ^cjjj 

Jll aAla.jj| AjjjjI jV iA^jijlJl Je lHjLljiJ J3 aLlaJl jl IjeAjj aApljl IjjJaJ jl jjallll ale^J AAuiJjLj JJalaJI jje (j-a jjaJjjl 4,_^ja.l A_laLj j-aj 
tA-la uiajjjl (_3j3 Aj»_kjVI U*°J LA JJ-aJJ ^JJi-tl AjuAjLjJI J*i .jLaJlj CllUaJa-aJl ^^A A-la LiiaJjJl (_3j9 Aj»_kjVI j-a 3 J*J"VI ^-SLaa.VI (_g ""-'^ jl j^a-aJl j-a jl£ 

. jjajjl ale J Aa.ljJ {_5J^.l AJajj aJlAj . J^ J'l J *^J"- M j^j^J ple.il ^a.Aj AjjIjjLlu \ai* jl La£ 



.LaLaJ a^jjjjiaj £Ca.-lJ ^ LaS Cl±]l£ JJl &JA pLaJl 2 K l n -> Jja. A_l*ilj JJC- CIiIa jJjLjjjj! p ljla.1 J JjJaull olci I.1J tO^C-1 Jj^-laJl (C lajll 3 g a tj^'j 

J3 JjVI A_liLaVI ^-ijLaa^VI (JJ^J (J' ^ ^ '^J^ ^*J* .aKAJI O^A JaJ AjJ'VI AJjlajll |»J-^Ij t JjJajll ^^Ji.Lj J^jI j-a+Ja j^> jl£ (5^1 'SF^J* r^J 

A_llLaVI ejl ft^VI j a ■ JaJ ^jJl lajjaJl I^A J Jja.j^Jl pLaJl jl JU Vj 4^1.1^1 JaJa^-Jl J 0j±jL-a I^JJjSj JaJ jl^JJ j-« ^JJJ^ L-jLjaA ^aJ J) ^Jja. 

U..J * aaUJ jl l-10-n. ^^jJl A_lJj-aVI i. ol ^Vl jl £ ^j J jl£ | SaA j . jllliJl Aa.jJ (_3j9 *j'j^^ ^?\J J Cllaijjl La-lJC. J^- JJ ja L-jLjafrll ' f *- 0-Jja.j-aJI 

j-a d]La.J.}j| OJA JlLa J-aaJul j£j* aJ A_lJla V I L *^ a-^-Vl jV 4L_jliJl j-a J^ (_g-J V^3 JjLaJl j-a ^jj^ll ajijjl Jl ASJ_paj| fiJlA (JJJ J 4 till J A-*J 

.A_l}UJl ojljaJl LllLaj-J JUC US J-*-^* AJJJ-aVI 4_jI rt^Vl jl diLjl l?Jjajl jl lilli S ojljaJl 

jSJj 4Aila. AJJJ J I g JJa > UJ J^la. j-a lAa. A-i^aLa ^_Sj^)Ja ClLaJ JJ**^ aJl J oHlajl A_liLa V I I "^ aa VI jLaj| ^jQ^-j jl pUaluil AS& 61 jl_lJ aJ gcSjS j^Jj 

il^ud 2p*-Jjl Ig JaJU ^L-a LlJAajl jli A_liLa V I <■ &\ aa.VI j-a ^ aJala _yC-J AJaJ^ulJ lHjllla ' r - <_£^>^ SF^J^ U' """J r^ '^'_r' LS*J ■ L - J ^^' J -J^ ' ^"^ r^ ^^ 

lilJj jli o^jSluLa Ojl^a. <-^.J^ ^ic 4_liLaVI LjLaa.VLj g^J^ Jajja I jJ iliiJJl ^-Ij <iL^aV^Jj lts A j-JJj^J ^clj ^JjuiJl JC Sil*J CllllLaJl OJlA dljl£j 

(1 08) ) lU J (JaJlm Cl±]l£ oaiLJI jjc. CliLaLaJl 

L^Laa.l a^kllujl (JJ 4 j >Ll^ ^-J_>aJ* ^ Ajic Uj' """-'I ^JJ (_C^"I -llLJl ^JJC. ^L^jJl ^uLjJl a lalmJ aJ gcSjS jl ^^J VI S3 JJT-'^I Clliiajl {_g^i.l AJaiJ t^jUAj 
^13 ttiiJJ ^-*J ..J^-* U "^ L5"^' ^Cjl-JjJl j-a I^JJ jl ^jiLa ^ JJT"*^ uljl«l (jj^* (J^ ^ '** '*" *** (J^\ ^ JJ?* ^ °'" 1A tj • U^ U^J •* X** ^-^^ Q* *-& ^j'j"! 

(1 09) . J^J-a lg->Vll (j^l OAlLJl JJ^ A_liLaVI ^Laa. V I f VNhnl ja.1 LLla.Lj jCl Vj ^j3 
C**^ V^jJ. ■ J^ ^*) ** /\. a *^ ^ i a\ ^^-Vl (JxJ^LuJ jl La - galj jl£ 4JV • Jj^'''l ale. J JaLuJjl ,_^^J **"- Vj LuLaj] V^3 ^Sj3 5_J^aJ (JJJ aJj 

^■ijji jS^Ji j^ j^ ji j La 4<k liiii -i*jj /jtjjV> ^jj^> ^ jj^ u^* (^ ^j3 W^ (S^=^ cs^' cij^* ^^protGinoids)) » 

jlla.1 4 CljlAl«AuiJ I ^ *Laj|^)Jl 4_LaL»Jl Aia-Jl ^ lIj^uL! 4jlLa ^j .** alai a lHjLJjJj^JjI J- gal AjLuLa Clliia 4 1 ^Sa j .oLjaJl Clll^a.j ^jA ^^jjl ClllJjJj^)Jj| 

A-Lll-LajSil 3 Lii^Jl 

:^vi j^jii jt^Sjaijjajjsijj^Chemical Engineering News)' 

aJ L_Sj^)ia ^ lAa. 4-L^aLa jJa_ulJ CllLuil alAallujLj dlLjjJj^)J J^ ^'^ JS^J ^ *LllLaVI ^JaLaa-VI -iLaj'l IjSlaJ jl jj_)^-VI jj-laLJlj gcSjS ^-^ pUalujI 
jSj* al ^j^J ,4-LaJl lHjLJjISjI ^ OJja.j-aj| lAa. ^ aJalaJl iJjLjjJj^JJJ ]aA <£-LuLa jSj aJ l^JI LaS 4Ajj|^jJl L_i J V I Ja.l^a ^ UjI OJja.j-a A3ljjl ^ jSj 
JSj ^oJjluJ Cl±jl£ Lg-Jj-9 (JjVI Jj L """*'! (_5^ ' " ] J J^** -^ Cllllj^aJl OJlA JjU Cl±]l£ IJ] "^ -01 7*J- ^Jj _)Sj JSj /o^llaJl 4-aJ^C.j ^ aJalla ^jjc, «jjj (_5^uJ 

(1 1 0) .J^3 

diljjjj^)jj| jjj (_5jaJl ^ j ■ " jj / °.. j'tj * i ,:*;^ ' " 4^ j-« ** J°J°^'^ ^ J L*y*JjjJl je- LaLaj ^ alja a -*jIjJI L3 k- gcSjS ^t-***I ^^IDl lHjLjjjj^JI j^Liaj CliJl£ ^Sj 

_*LaJUl-Jl ^JJC. aLaJl OjLaJl j-a <^^ij 4-a^iLaJl A-la j'j*^**M Clll^t-Jl ^Jal JJJ ijjaJl CllUjJj^)jj| ^)jliaJj 

(^jII OJ-a^Jlj OjLjaJl AjjLLajSilj AjjLall LljIjJjLiJl jl IJ] S^l^jJl jaJl ^ 4_la. Jm ^ A-LLLaVl L-jLaa.Vl aJl^J 3-^j3 Ajj jSjJJ J lilli Jl AaL^aVLjj 

j-a jl£ tAjjJjjLuJ lAJ-aJ LaSjj . JaJJ ciilj* lUjI \f*jj."l J^LiaJ Jai-aJjjl o^jiluLaJl JJC- *Ll*_ulaj| ^-ljj^\j Ada uliiJl (_Jj9 Aj»_kJ^U ijAuJl LJ^*lll I g I±mJ 

jjliaj jb AJjUll ftjSill Cll^aa iiiUil ^J^J .^j? maiill jjS Ajl^VI L^-L^aJ j^ i ;> ua pLJl J laJJj jl A_liLaVI ^Laa.VI n\^l A imilb JjaJL 



; *oll-.^l| Ajl^J J pLalaJl -lyL* fiLlaJl L-lLujI JS_kIij dljl£ lHjLJJJj^JI 

"DNA "u*^l csjjJJI g-aJI :»>*Ail f ^jaJl 

plSjj IjxjJaluJJ J LSJ^' ^-^^ dKj 'LiAO^' ^jluLeJl Jc J^ (Jjl* J J^JalJl oleJ jl jVI ^^^ ^jJjjaJl ^jluLeJl ^Ic LjjLluIjJ Clla-Jajl JJU 

AAlLaVI L_iLaa.Vl Jc lajl3 OJj-ala A*J -J AJ_uLeJl j^Jj ,Aj|J Aa. J LejU* l^i] (jljS ClllllJj^jJI JJJ^J Lai .1^j| AAlLa V I L_SLaa.VI (j^J^** Jc fj'^^l 

jl jA cilJJl J L_liUlj 4^)JjS JjLa j-J] Jjiajll aleJ J J% A^laJJ iSa_aJl i . \:^J**M jlfl 1-aA JjLallJ "^ j 4Jaia AjI^jJI J^SjjLJ JJ^A jl i] SlUjLJJJj^JIj 

TtJ^-aJ i " lia J jlS^J ajtojll j-a (jA j tajjialLJl aJajJl Clllla l^J^J Aja AJl L^j] SA-LLLal I, jl aa I j-a AjS^aJl lHjLJJJj^JI j-a A-ajS ^_ja a lIli JJJ AjiaJl 

.AjiaiJ A^LujLujVI ClllAa.jj| jJj^J JJ" , °*' je. *^ jj^a.le Jjiajll oleJ jli O-iSa-aJl aJaJJl je. I ij« ' j _l&^uJ Ja. jc l^ale jLuljVI 

AjIjjjI ale. If LHjl^jJa ^jlll lHjIjjIjJjI jli 4AjiaJl AJJJ L_lLuj| (^A ^Jl iJjljjjaJl Jja.jJ iaj|^)lLa JJ'"^ JJSjJ jc JjJaJjl AJ^JaJ dl^^e. j^ Jj 

. JjJaJjl AjjJaJJ LaLaJ oAjAa. j£l^a Cll^Jal J3 ( IxNA (jHJ^' L$JJ^^ ^ ^^ " J UNA (j*^ 3 ^ L^JJ^' g ^"^ Q ^J_?^' ^-iLaa. V I J- '^ ulSIj 

iie. jaJ i^Jja-JJ pLaLtll j-a JJJ^I ^jj* 1^ 4pLla.VI fJle J 1-lJ-la. 1j>^-ir- 4liLj£ ^LulJljij jj^jjjlj ^•■aj-^, 4 jjlJUJl jLaC-l Clll^luil "\ 955 r»Le ^3 

.OJJjS 4-a.jAJ ^jJ-lL^aJl (_5j^IJl g=-aaJl A_1JJ t al ullSI aJ tdija j'l j-a t"i)j*im AtJj ajjlljt frLla VI 

a-maJl pLiJ Alal£ AJaJ^a. ' r - (j' "'*'VI - ■ "^ J A_lia. JjJjIjjj AJ-aJl j-a aljj JS J -}ja.^-aJl) ^* It >-M ^j^jJl ^-aaJLj ^—a^jLaJl ^^aJl (CjlaJj 

3 Ull<|jj ^i_i^a]| ,_5j^jj| gc-aaJl J Aia_uLa (A-lla I Jl pLjaC-V! A^IJJ jjj (C ImaJl J^ la-aj| j>i) jLuljVI L ** '' ° ' ^ * J*?.' A^aLaJl CllLajLt-aJl jl ij -( _5^)^Jj| 

aJA (--aiJlJj _^_ila. JxjiLuLIJ A-L^aLa dlllj^a. A-Jjl AjlJJ jLlaj J (jJLlt >-M ^j^jJl gr aa M J oJja.j-aJl CllLajLt-aJl jjQ mJ aJJj _L_iLa. jjQ mJ al la * 

'f- L_lLij| JJJ A-IjjSjjII Cllli!iUla.VI » ;^7- A-aJ*Jj/\ | (j 0» . «L^jLaJJll j-a (e-JjVI ^Jlj_)aJLj IgJ ^j-aJJj o^cLSjI jl Ajljjlajjjl L_l dlljJ^)aj| 

.^_*Jj^)a. AjlJjl j-a AJjS-aJl CllLajLt-aJl t^J^JJ p" l_jj| j-a tcjj' |jA A*Jj 4k_ij^)aJl OJA AjL*J J OJja.j-aj| LlljLc._jJJj| 

jyaJlj JjUl JjU) ^c_a!)LJl Jl AiLjaVbj ,Jjj-aljull J*-^>l Jj Vjjj jLuljVI L_JjSjJ ^» Jt^ll ^j^jJl ^=-aaJl J <-Jj_)aA] ^ » jl Til I L_2JJJJj| JAaJj 

j-a AJj^a * S j ■**< j 4AlJae. 600j 4A-aiaC. 206 ."J a ' "- 1 ** u ' ' '^ Lff J**^j oAa.ljll A-llaij ^ * J - >-l| ^j^jJl g=-aaJl jli (^J'" t 'M (JJ^J _J*->^"\j 

1 OOj tAij^JaJl O-ijjVI j-a '_>*-« ijj^ 1 30j 4A_U*-ae. A-lla JjJlJ 1 00j L LS.J' "*l ' . w ^'"' u^J.. L>* ^ ^ J^ a **^.' L "J 4A_l«_a^J ^ L laC ^ (J (JUU 

900 LPJ^** Ai^LaC Ajl&a t, ajllj AJ^ Ljjl IJA Jx^Lui (jit-JJ^aJl ^j^IJl g=-aaJl J OJiAaJl CllLaJ*-aJl i . lJ*S "^ jl Ljjjl |j]j ja-LiiaJl J A-lla jjJjLjJ 

jjJLJ-L^ajl ,_5j^jj| g=-aaJl CllLjj^a J Jji.jA OjlAaJl CllLajLt-aJl j-a JJJJtl\ J^Sjl IJA jl JA_ajL^3 500 L>* W^° a . a CP L * a ''**J Cllle.^uJ^aj| j-a ^ia_a 

.dlLllaJlj oLaJJLaJl 

?AijL^4 w *;-^l| ^ JjUl 2t-4^!l LuUJ ^jj (J^-4J Jft 

oAjlill A-aJ-le- Lgijija-LLil AilaJl Ala jj^T! ^g'A] AjjjjKjjjJl i . UJ JJ J liaa. jCl jl ^ j VI iAiiaJ A^JjLu-aij A^L^aa Jj -AJaSjll oJA AJC- ollljVI j-a AJ V 

CllLllaJl OA^J Ajj£_aj| iJJIaJJjjKjJJjI jJJ^LaJ JjaJLiLaJl j-a jl JJ*^I TuJah 4,_5^)^jj| a_uiaJl J Alia. I *ol| Llla Aa.jJ AJl jllleVI J Aa.VI AJCj _LaLaJ 

IAJjAJ AjLalt a V I oJA lt~- 4,_5^UJ^jLuJ liiJl^a i (C j j laJJ I pl_la.VI pJle (jlatJj .fcJa-^-aJl L_JJJ^jjjLj AJAt >-l| ^a aJ A-aaJJ jl 

1 000 J^ J j- jLaa.VI oJA J A-a£aJLaJl ^gii-lL-tfajl ,_5j^jj| ^-aaJl Cllllla. AlulLuJ L^J^**J -LS^*' g r ^"- 300 J"- 3 ~7-"-M ta > n jJ a jJJj^JI ajJaJ 



2-JaiuLi V XiU LaSj (^jLlhj 4 ijl -^?-J (cliLilijLijllI jj-i JJa -I \A*,,Jjj -l_s]| t_il 4 (_£' -21&jj (4 ) (_£j-"y J^^VI (>» J-it ^ -^IjJJ' 

'(111).(i£Ijjj^jUjVI jLpJl 

.L*&lj-}j £ JlL (JjLa i3j J*J ^J''^" AjLalui 4-aLalj ^i-lj f^Jl <_£l 1 L^J^V. 4 r^J jl C*jLaJJjlc. jIJl (jLa*lLuilj L_S^)*Jj 

I nlr. l_i*_^J| (j-a jli 4 jjjjLjjJI Jl jjAj Iji^i 1 1 o^atjj 1 ^J' j' ^J 1 , f^J' <j! J^ 1 600 <iL^i ^.J^ 3 Cf- J^ >*j t*^J' ^ U^ ^! 

<_£jj}}| gLaaJlj ^itU,-^! <_£jjl}| gE-e^Jl dyj^* ^-jLaJLLiil jjc j : U*1JLj Jfrj\ (JjJ i ^uiJjsil\ JUJl *la JlSj .A=Jj}| JlaJ ji^a 600 L>* Uj^-*^ c*0^ ^'j^! 

;AJj'VI ^JJjJaJLj **a. V <aj| gLa aJ dlljJJj^j^l A-a^JlJ j^^JjJl 

(JlLalAJj .4jjl-La-£j| Clll.la.VI ** ?■/" idllilJjKj^l (JlLa iO^Sa-Jl CjLujaJJ ^ - *a J » J I (jjj£i]| (J^J^a j^ ij.. J ^ iJ£ ClJ^ f^ l"J' """J. 1 ^J"^ (j' ' \'' e "- 

(Jjl^luLa ^al I.1& j 4 1.1a. L_i*La. A-jLH J CjlAlJjKj^l a,l& ll a j| J J 4 j£-a^s _>*' ^J 'lS^^*^' ^ oAaJjjl C*J I AlJ jK j^ I frLuj J jLlla.^aj| jLll& 

(1 1 2) .j£fcL 

V ^» ajl C-jCy^l\ IJA (JlLa (Jl (J il-lL^aj| jCjjJA] g r ^"- M <■ jl LiljS I .IxJ 4_uliiJ L_S^)Ilc. I 40.1C jj* > HJ JlJjaJl JjJajll AjJaL JLal <_£^"l '^.^ ^^'-J^ ^ J 

"4_] i ^1-.*! 4 iLaJU j * -\ 1*1*1 'AJJj^ aJ| -r -r-s. ^ 1 Lj «*n~. 4 * 1 aSj ■*jS_aJ 
^Jj^J jl£j ^iaLaJl t"i*^jM J aLlaJl (J^-al Jj^ la (jl -La AiJ^)iaJ- ^*^. U^ L^^^ U^' ^J"^ *^J^"^ CjLaji*-aj| (J^J ^lIuLaJI ^jl^ail (J^.^)J| *_lla*LuJJ V 

(113) .^j^*^ 

;p j^*a^eJl IjlA Uj^ (^*VI ^IjUcVLj JiJ (jl 4 ^^uJ J-LaJ J Jc^ ^JjiallJl ^^jlJl JUJl jJn>>il J3j 
*> - >-j^ La| _^**)Q^.**l| (jc 1.1^. oAl«J 2_i]La*la.l (^^^jj^jJI ^j^IJI gp&^Jlj jjJlIl^bjI ^j^IJI ^>a M) (_£j^J g r ^"- j ij^J^H cly.J^* ^ .' A "^ J.'*'**' t^JjlaJl ^ 

M 1 4) .**.'^ W^j W^° Uj^l U^M ' " M^ J j^ ftj XJl^*aJl ^j^i j^i ^-ll«-a 4-LLlJj^J *LLuiLuJ Jj^ la 

i^Laljjl J C*jLjj*J*j^)Jl j^j idlLaJ^pVI ^"«J O^C-LuLaJ Vj J_)^V. V (jil-ft^ajl ^Cj^Iil g r ^"- M jl j^- J |jAj VI ilAa. _);jl« CJJ^-* ^-™Jj( *^A ^C- j^J^Jj 

Lali 4^)a.VI ^ ^aJ*^ La^-la Zil£ jl LaJj -(J il-lL^3j| ^j^IJI g r ^"- M J OJiklLJl CllLajLl-Jl ^^ia j)C (_5^uJ fl} jl j^-aJ V CllLaJ^J V I O^A *_lL-aJ jli 

!_>^-VI cM Cjl^ -^ LaAAa.1 jj^J jl jl jlj^Ull ^jUr- (J^.1 j^a C*J3j]| ^cij J j)Jjj^j^ ^J^J jl 

I'UjiJ p j- *ajAj| IjlA 'f- jj"ij^ a ( _ 5 £j^aVI 4jJ£^-aJl frLla>.VI aJlc (jiitJj 

(J^-l j>«J * JA^I (JxjlLuJJ (J^.1 j^j ikJLsJl <llJl j^a plja.VI ^'IjA.'Utll (J=J j^J A^UaJI (Ja.1 j^aj iJalaaJl ^Lljj oA^\ (Ja.1 j^a ^-aj!il]| Clll^Ja. j*^ I j] 

jLsj'VI Ia* Iaj jsj .(oLiaJl ciil^j La^I^ ,_£l) 4_iaai]| tillj ^ ^Jl (&3j ^ ^j-«^- ^* -^ j^ j l>* -^ V jl^ ...^-^ J) j^'jVI ^-j^* tj^l XjLaJLiiVI aJI 

(1 1 5) .(jr^! c!^"^* j! l^j*^. u^ ^ ^j^j j-^^* ^ ^j-^ ct^-« j^c. i^j^vi j^j 

(J$i j)-a A^Jl I'"- j)^Jj , i i K -''l ^Cj^*ul g r ^"- M ' , \'^ J " ^.^ g J'"*'U^J jj'^lj <&-*£? L *°'*^ L>* {jj-lHJ > -i A*J O^lcl Jj^AaJl L-lUUaVI ' , l^S ^3j 

jl 4 J^Lklij ^Jja. LaA j 4 jLljLaJI jLaJLc ^ J^ -&J . JjJalll oLcJ ,_£.}] (Ja. jp- ' ** w jJ <K-k^-aj| fiJA (Jl jj V f ji*jl uW"* L5^ ' " U ^^ L^' CJljja 'M 

aJJ j^^l jl^aJl OJlA i . LlS J*il ^Jjijjjl AJLala-VI jlj 4'o^LalLa ISj^ia i . lilaJJ JlLLaJ^Jl JjJaljl (J^Jl (j-a 4_Jjiia-aJl CllLu^aJl j^a p^^a. (JS *_lL-aJ 

"1 ) Q- — » (C oLulJ I ^"^ j * or'-s. ^ i 1 m| u jl 1 1 g ilt~. /J «, ^a l | 

^■LlJl aJJ jl ^Jj^Jail j^a 4|jJ -CJ jl-LajSj| J j Will AjJj^JaJl iJjLjjjaJl A^S*' t3^ C ' Uj"-^^^ W^-^ L>° X-lialulJ ^-J^)^* A_jl -jVI (j^- -^J^* V 

(_pLaJVI CA^ OjLiJajl ^)*-aLi«Jl j^a \ g Jjl aa «_a 4(Jcli*l]| (Ja.1 (j-a ^i.1 jl^a <Jl I g La^ aJJ aJ lAa. 4-aJ^La ^_<Jj^)ia ^ ^ al*Ia ^ jj^Lal J ^f.jiu L*j\jjja. 

(116) .^^l Jklllj ^LJI 

aJiJ j| j^a V^Jj .^jJJ^aJ' ^jJ-uLaJl >*"~- L^JjAa. i, oj'iQ^ll ^ j J J la*jl I (Ja.l^aJl j^a *LLi.^a Aj| CllUjj j)C 0^a.Lc Jjialjlj p^k^ljl Aj^)JaJ L_ai3 4 jl^all^Ljj 

.Ifrla ^!)L*J] (Jj.' 1 " Vj 1-^jS*j jj^I <]1ujVI fiA* c!*^. Jl f^A t^il'iuiVI aiA JU ^LLa.) ( _ 5 -al«Jl ajajll 

flLcJ jl LaJj _4_Laic. 3 5j5a. (J^iJlJ l^-la OAaJj (j£ j^J ^ LaJLuLaJl CllL& jJ jLlLulJ I t*liJ ■ J^-^ *La-t^3 J jj^ilaJ J J la*jl I oLc-J jl OJJJ-aJl J^-*VI j>«J 
( J^ '* ^ Jl_>l^VI pLla-VI P^-C- p J- *ajAj| Ia^J LJJJU J3j .(JJsJliJLajl J jlilC-VI (_^^>^ ** » > -J^ ^jl A^-aLal gCjlS 4AiliaJl J^\ '^ jj°,!^ a Jj^M 

4_aj| J ^>la-J ; JjialJl " jljJC- (J-*^" L^^' ^LS J 4 jjlJJ (J^ , ^- a 

:-Jji(Evolution: A Theory in Crisis) 

£jLuJ 4jial£-Jlj 44_*jia_a jj;lLa L_*Ul j^a 4-1 JiJ La (j-a 5j^£-Jl) lj'-'l ^ ±a ' I CjL*Lll£l] 4-lllaJl ^al^}Jl jl_J 5Jjlail OJ^lJl jji 4 lii£_kJ*LaJ I gr^ ullj 2_lulliLj 

i^aiJLj J*\Hj JAaJj 4-a.jJ Jjl O^Sa-aJl 2 ja.|jir*l| jj^y\ jj^ <aJ^a L_iVI (j-* j j^ a _>aA« LP-^ J 4_la^*alLaJ I j 4 OJjai - o ^ JjS a J lia a i, flj] ijjji. 

.(JS*JJ opLmj A*J AlaJ A-Lll^juki. AJi-aaJ CliJj^J J3 AjllaJl 7^a\ jA\ 0J1A j\j (Jj^^ t (^* ^^ JP^ CP-^ J W^^' L>* U&^ij U&^i jj^'^J iiiJJl£j 

(1 1 / ) ! t-S '"' j>« fij^ ^jl jj J ^ 'jj°^ *^J^°'I OJlA j/i^'i 4 jj^jjlAiJ *L^ulIjLj j)^Jj 

^^jjjII ^jjill ^4aJl (Jl& 

jl£ J3 (^LaJLiLa (jll^VI £^^11 jyj^* J*^J cP'"^' ^J^' J?" J ^-fc-al ^j^j-aJl CllljUJl jl J JlalaJlj) C*jLlllS_luJ I J dLl-la. ^Jl]| L-Jl L^SV I jl 

Ia^Jj t3 llal "^ Cl±jl£ gc£j3j _jij-a U^ 1 ^ L>* Jj^-'^l oL&J LAl^a.1 JJI JI^Jl jaJl i—JjLaJ jl -JaJ Laja- ?LjJaj|j _ Jj^aJl J J laJJ I ^JjJaJj b^Jl^ <JJxl=t 

I M@ KNA ) U-H^y^ L$JJ^\ ST A 1 r^- 0, jJ J^ \: » a ftj-^ r^* "^"-iVjLa-aJl L^UjI **?-J"j .Jj^'l oL&J oAJ-I^. ' " 1 V J^ a a CllLliljLajjl J i " i Jg la L_l±uJ| 

jli ^ ciiLliij^JL 4 i^aLaJl diLajLt-aJl ^j^* JjI cs"MJ^' l^jj^' s^^' L - J ^i3 ah cjj cJ-J ( Vjl jj^J* fJ '■^Arj^)^ (jl rj-^J l^^' (World 

Vjl cIljj^j 

(_Jja (jjj^Jl ,_5j^IjI g=-aaJl p^^?- p^ lalml ^aa (jjlijLft *Lx-aLa. j^a JLiajS jAj tL **'j.' y - _pjjj 1 986 f^- J <-aJa (_5^Jl) j.!j^ *U' ^ l-^-J ^JJ 

^•J- gal lilJJl -i*-Jj /.IT" jLa C*j|^)J*Jlj (j-a UjLiinj dllllJ j^)J I ^"Lljj J p^^aJl IJA I^J aJ 4<ii^aJl gL3i aJ jj^JJj Uj|j J « ^*ij jl La ^JJjiaJ jj *<"■'! jyJ^-J 

-L g il-1^3J l (_^J^I ^aaJl «•(_£ j^- J^=> L* ^%J=^J 4 U^' *<-£.>?■ J i-ajla-all O^A jj^J jl ^Jj^JaJI j^a 
OJUJj *U£jjlJ1 aja - *-*i; (_5^uJ aij »J ^ LaJj jlAjLj j^-aJ <_£^"l J.!J^ *.!' ^ ^ Ul^ '4-lsJ^J-» j^a <Li.^a (j£ J Cll^LiaJluLaJ I j^a XluliuJ (j-a ^ j j^JJ IJaJj 

jaLlaJl (J*-aV l^uiaj aJiJ jl (j-a V^J Ig * a L_*J^La. V *^JJ ^ *Uluj| 
OA^J - jjj- I' 1 *'-"' UJ^. L *°.:^ 4 C^L)^ C^J^' g^ " ^ JjS aJl L **'^ V**jJ jJ ^ L>* ■ i3t '_r lj,*^ J^J ^ - "- 1 J * ' I (JJjSHI I ^uiaj (JjaJLtLaJl j^ jj^J LaAl*i-J 

4 jLajjA jj^ t JjIaJIJ (^C-I^l pL±a.VI pJLc J%J y^rjt.*^-! 4-^*JJ J l&Aa.ljJ (J^Li. (j-a (^-Ijjl ^JJ^I ^a^Jl ijj^' (j' ^ ^'^^ '— J '- i ^*J^J^' 

; JLj La£ AajL^a-aJL (jjj^jl ,_5j^IJI ?-^^-m jjj^j -ULaJL a\ i 

(j-aS VA-jIaJI J ^jjjjl ^5j^IJl gE-a^Jl Lk^J t, of. \A llmVI (j« -IpxJl J^ lalm Ailij 2_uj|jJ (jJJ^jl jCjjj\\ ^E-a-aJl aJLc- 1 \'^> 4_uj|jJ J jjJa.1 J I ^aluil LaK 
(1 1 8) ?3-JjS*-a ^jja J (ilij lj -jjj- <■ a-l^a 4i^JjJaJI (J*-*ail J j/l^^l J AjLjS^aj (j-JJJjl ^j^I ^=-aaJl jy.J^ L_l*j-aJl 



j|^j£j J^jJL jl AjAlJ j-lKj-lJ Alullui >J^ ^ j-a jj£-aj| j^^JJ^)]! jCjjj\\ gpaaJl I.A4 pUaAuil I JL&3 t<j ^ >->| ^a aJ aJ A9 4_JJj^J jl I L ^j'^l l^j jJa -^ 
J^l 4_3| ^^IaII jlj^Ul pLjj'l Lg-aAaAxill ^1 CaIaAj^j^I Aa.j jj|j V^'IaII jlj^lll Ia* jJJ^. (jl 4 & aJ jl£ CaIaIVI ^I^Jl j-a £j3 L^Wj '^'^ 4 '^' 1 
(J-a^A ,_£jJl LafrjliS ^ p^Jaj^Jl Ia& ■Ja La£_uAj JC jljl*J 4(JLojjl ^JjJj £CJj^ -^J^?- 4 J J^ 2 ^ j^ ^ '— J ^jJ%' a ^ LT*^ jl ^J^ (JAaAiJl-a 

: (In the RNA World) ^Ji l?j^i g~ii ^ ^ :uL^ 

(Jl j^s pLuia. iaxJj j^s OJj^Ja ...4_ulij ^\ milml 2_llaluJJ ,_£a1| <_£^)a~ul]| RNA Jj^=" Uj^ ^]..J-^' W^* ^Jj 3 ^ U^M ^ 4-]alJ ^ J^JAa A-Alill (jl 
1 g mij ^-LulALuil «_lialuJJ 4_JJ^a. RNA jl j-a 3 IjlAlajl LjJ^a I - gaJl fA^J C>J '-™a frl-Laj£j| ale ^ la £LlJ _>a V I IaAj... lAa. ^» aJl AjJjKjllJ^J 

ig ■ft.>-N*i> t n\ ojAia. p jj (Js j^ oajac 4_ii^i ^jLaaJ jj^.jj ^IaJi JUJi ^ (RNA) cjr&j^ <-£jj^ sf-* 3 -^ (jP*^ j'j^ j j^j ti^j^i I- 1 ] t^^-o 

2£-aaJl jl lii]jl .Aajj JJJj^)J jyj^* ^gJ] L^-^jJ jV O&JA J£C- <-J&j*S\ (Jlj^. ^ 4 ^-* ^%_A^ i**UW CA^LaJluLaJl &A& £-±a^. jlj 4 (J _JJj]| ,_£jjill 2£-aaj| 

A_lJ| Aa.jJ V 4LAJJ1 j^i f£-_)jl (J&J .f^- -^J"* (^-^ ^j'j^y I i. ol ^Vl La| 4dlljjJj^)Jl i . U^J^j ** L^aLaJ I ClLajl*_aJl '<" Vj (J-aAuLJ V (jJJjJl <_£j^I 

A_LaaA (*-^J-^ jl CM-* LaLaJ t j-Jx-a ^_J jj^J ^aV-VI IJA jli JJJj^JI T^V ^-S^ (jJ-^Jjl ^j^IJI gr ^ l| Jj^.j ^J^- a jl Lj JilC I lijj _ dlljjJ j^)J I ^"UlJV 

OJlA ^J .g"«-J ijj 3 ^ ' ,J ~"* J <-aj^-aJl L^jl3^l j-* *— iVVI ^ i_3jjjl tc^- PJ^.J^^ ^ & A J A1 ^**J *— S^l ^JT- aj -4_iaLulJ (J^ _ 4^*1^ W^^jj 4^^ ^ J^ J ' " 

_*LlLa«Jl OJlA ^ (jLaxJl j\ *_L-a_aJl t^l^)lkj|j -^J^J f-i*J \j^ ^.J^J .J^ '^>*' fT^Vl jj^J 4 ^Iaj| 4jLaJl 

(riDOSOm©) pj^jHjr^j .**.. ^ ci^-l-^ ti * 1 ^^*^ ^jL*-^ ^ ^* * t "^.; - ** t~.^*j *_)^ L - j ^m3^j *- ic '^- uL ^ c^-*^^^^.^^ (* ' w "" 1 1^ u^'j^)^' ?r^l r*-v.j 

/j| i . i^j jjl£ -LJojI- ajxji^njjW jb (JjSa-o ^JJC- ^jaj L^al^pal » - ^j'l 1^* L5^^ 'cj^l ■ L - J ^£* J ^^ ' L>* jj^*\! ^* * L^J^" L^J' ~^ e "' ^L^^^" d^ '^jW 

*_li*-aJ jl f"C_JajJ till >-**^ J J taJJ I JC- j-l«il^aj| _)^l j-a -i*J (_5^lj ci^^ *3^W- ^'^ 3^^^' 4 J ^^-* C^jL^. "^ j _4_uiaj CllS^jl ^ ^^ ^ <aj| gr^ aJ Luiij 

iUjS-J j^-9 iAjj^IJl t SLaa>.VI (J=hU OJ_j^.j-Jl CllLajLt-aJl ' r - 0^3 ^ al&l Ljljjal Aa. (Jj 'i-J i. aliaJLuVI jLa. (CL j^-a-J V j)JJj^)Jj| 

JC^ (Jlj V AAC j-a A_liaJlj Xj^aLaJl *0^aU_J| 4_A^.jlJ| aA\ jj^JJj _L^la^.JJ aJJ -J IJ] LfcUa-a (RNA cj^J DNA C5^ '^J^-J-^' ) ^ji^l ''"*' 

j^Jj _CllljS^aj| OA* jj-^ ^ g '°*J O^iuJl 4-a^JJ j^-aJ V ij '(UNA )(j*-f* a ^ L^J^' g - ^^ M ^ -ajjAJ- OJjL-UJ aJJ CllUj^aJl J±& \-&_J* jj' 1 ^^- 

(1 20) .^^ (J^J J J?-* '-^ '." -^ Cy* ^ ^c.jLJ| ojjIaII oa* diiaat ^ a-i£j ^^^ 

TtUIjV L^-alAkluj| A-JaALilJ Clljl£ ^^l (JjLui^Jl ^& Laj Vjl^jlJl Ia* (JAa AaAJ jl ^lAlJl aJbtll ^ ^^JJ^jI (Cjjill S^aaJl XiulLulJ j^-aJ L J-lS j^Jj 

4J1ujVI 0Ai 't" ^-jLa.j JjJalll oL&J ' J ''*J V VoA&LjLa Aj| jjAJ Ll^bj giaJLa LaAuia. JAuLai. *La^_aJ ^l_lEj I (J^La. j-a JJJj^JI 

jJjLlLuJ^UaJ a| laALill J il_ljjjil]l£j J*AJJ jL-ui 4j»_aLa. j-a tij^ gcAuljI^jaj _>lAa ^^ijLluJ ClllAcLuLa ^Aa.] ^j 4 ci^-Jjl J^ *Jj^ ' '^-l-aLa Alj 

4-lLaAml (_5Aaj L^J JAaAJ jl g aa M Ia* ><"- jl£ ^^^l CllLa^jlil AAC^J Ci^-Jjl '"'° l ^JJ t5^.-J^' C^J^' a" A ^ C^ U^^- j-° *^.!^ " Jj^ la t *Q - *3jJ 

American ) ^Aj-'vi jJuji ii=- ^ jyiui (The Origin of Life) °M J— i ^^ J-^s ^i w^ ^ ^j ^j^- 

:1994 f u (jjjXi) jjvi oi>ii ^ (Scientist 

ajJl jLllj^a_a jUL-aLa. AJ^IaaJl al Aa J I Jj^Ja j^f" 1 l5^"I (j-HJ^' L^J^' w" a ^ ^J^* ^ ^'j-^- U^M U^ jjj^ '"""I 1^* jl {J] ~(J^ j-* - ^_)-^l -^ 

(121 ) .^.J^'j j^'j^H^ ' . M^ J*^ AALaC lAj|jJa-a j-a *^j^-^- (JS jjQ'^*' ' r - OjAl-ajlj 4CaL1l3j^)J| oAtLuLa jjAJ jlj^lll '^ OjAa-aJl |LaA 

OjS (J^La. j-a VI ^-^A V <j-&Jj' L^JJ^^ ^- a ^' U^° p l-^3^ L>* ■ i3k L5 '^'^ LS - ^! CJ^J^^'j j^*-^*-^' jj'nU»\l JaIa ,*-3jJ jl La-tJalj jj^J jl AAaAj 

j^ ^jAll ^jA^Jjl ,_5j^i!l g=-aaJl aJLc AA^a^a jl ^*J L ^J (J$^ 4_uJ^alaJl AAai«Jl (JjliaJl j;AJ I (_£jaj ^J"-^ * j-a J .fi_>^aj <^_a.jj Jjiajll oLc-J Aa.l ^-ila_a 

.£.1^ui Aa. 'f 4jji«_a JAC. Ail^a. LiJaJl ^tb 43 A • <a a oLlaJl jj^J* <il-uLa _JJ^)JAl aA9 AjAa. ^"Jl^aJ 

4_a.jLa. L_Sj^)ia (jJa ^J A-ap!iLaj| JC lAaA CIAaiJI AluI ^ 1^1*3 jj^* ~^ U^jJ-P^ ^iS-J^ CS 1 ^.J^J ^^A^-Am-aJ I AA-aa. JC <&_>J ^_S^)iaJl gcij LJjCJ 

(Jj ^jiajJaAm JJJj^JI IJA jl tAUJl 'Lj9^ jj^J Cjr "^^'j U^J^H L,Hj^ UJ I^JJ.'^'^ AiliaJl aA* Ll*j _AAllAlJl ^-JajVI >-ijjia cA-* ^J J' ^ l5^ ^** 0° 

^a.1 p^^a. jj^AJ (-Ja. t flJJ (Cl A_lic l^aJ jl jjAJj O^JaAuJI (jUaJ J£ 4_a.jLaJl AauJI oA* ^ jj *'"■'! - JAJ^LaJ LaJjj (JJ - '—sVV JJ- ^aJ jUalJVI 

L-lla ,_jj Liia. Ajjj^jJaJlj ^ aJa - .ajl iAjIajJj^JI JAJ^La jj^AJ "^ jUalljVI (Jj -LJaJl- J la - ^J > l! j J g ulflj ^_Sj^)iaJl CllaA AaA^aJl ^a aJ -^AJLa. ,_jj 

(L_iilj| 1 g n > ^aJ jl jj^ JJ- *ajl j (gA^AJ jl -(J^ j-* ' " ] * J^ (j^' ~ '— J ^P* J _>^ ' ' i ''** '^ L-al^ jj^.l'^J !! AiiL^a-a£jJ (JS aAJ jl ' r - ...iaAa_aj| ^cij ^ 

aA4 ' r *- (jj JL itAUJl -i*-Jj .O^jLAa Lg iJLa Jj (_^^)i.l lAjljjJj^J jj^AJ ^^^J iAAujLfljl Aj^lJl^AaJl IAjIjJjIaIIj AAa_uliiJl (JjjS <J»_kJ V I -^J^J j-* r^-.J^ l~, 

.A_lLaAl AJ^jJaaJl lAjLjjjaJl jj^Jj AjAa_a lAjl^Lajlj ^jilJ A-alaA jl t laAt ^aJl J *J^aJl ^cij ^ LgJLLaai lAjLulJ t^^Allj 4<-aJ^La Clll-La^J OJ_ja.j-aj| lAjLJjJj^Jl 

lAjUjjaJl tAllll JA9 IJ] /gAa 4 AlA«J j ___oAlLflj| 4-aJAC- Aa1£3j^)J kluliuJ jl t jLtJa p^^a. jl 4<La.J O^La AjI 4A_jjJa*j| CllLjJ^aJl oA4 ^ (Ja^Ali VI AAaAj 

^JJjJ- daJl CllLaJ^jVI * J^ ^ g J JJ 7- (Jl L-AaJaA^aJ jl I frAiC L-AaA 4 i . 1A3 JJ j <JaaJ La3j Aa. - ^| Jj 2jjL*Aaj ^ ulJLaA-a 4iJ^)JaJ » aJaA jl Aj^IaaJl 

aA4 (JS -LiLii- i " " la IJ] .-Aa j^Jj "^'1 **\jj'l ^J ^J^ cs^ i — iLa. (JjLuA 1pjLa-a ^^ia-lAll ^JaAa_a jj% jl '^ 4,_5^ia. pLkiiA Lg mij ^jJaijj 

?A-aj^l &A4 ^a oLlaJl l_jAAlj1 (Ja 4Ai3L-a-a lAa. AaJLo ^>jAJ 2JlaAa_Jl jJ*j|Aa.VI 

lAjLilJj^Jl (JS Liu aa IJ] *^ j .aLiaJl lAJJ ^^^J ^jiaJ V aLi^AJ ^.IJjJ' ^ " -il^-aJl ^j^T- ALaA*l a^ja a jl LALa - lajl J3 LA!jaAj| jV •' |j* AjIj^JI 

SpjJ laj-Jl Ia* cJj^- ' " MJ? I tJ-"^ ' r 3 J^ ? * ^ ^^7- LAlima AaJ .^Aa AAia. LgAC ^cAAJ JJ iAj|j_o^a-Jl oA4 jli jljAa.1 AJ^ijI ^k Cll*_Jajj aLiaAJ Ajjj^jJaJl 

4AAa. J^ pIalu! j-a i " ! J j laJ J3 oLlaJl jl-J Aj^LllI Lai J g ii-a oLia. j-a (_5^uJ Luljj jl j^-aJ V "^ j"- J I jl (J] AJjLaAllj CAUaa^LaJ I Aloa. ClljLjl A93 

/ laa "^ ^j 4_J^)aA (JS ^cjIaJ JC LaLaJ L_iliaAj JjJalll oLcJ a^La.1 ^ 3JJU *U-a3 V] J* La3 tl_£JlA oAlj-a pIaluI (^^^.l OjIalJj 

lAJJ jl aL±aJl ,^-JaAuA V J] '(^aJl *&l a-ujV L_ll£aJl IaAj t^ji.! oLla. j-a LAlLulJ A9 jj^J jl AJ V ^jVI ( _ 5 1^ aLla. (Jjl jli 41, Jjx-aaJl Ia* ^j 

A-aj!iUI ^l_a-aj| jy.J^* ** J°.!^ Jj'"^ ^ LJaJl (J^S (JJ 4aLiaJl pAJ ^ jLS JAlU^J ^ lalj ci^% ^ ^J- 9 4 Jj^'' ^-AuAjLj Lai .^JJAnLaJ Vj (j^AJjj ^J-aAkJlJj 

,^U»Aj| Lg-tJaJlJ *_a \ g C.I ala I j aLiaAl 

j^Jjij Ajlla^)C CllliALi-a-a *> aUiJ i " ! J^ la A9 oLiajl jl_J AjLla. (J^ 3 Laic laia.1 LaJLc ^ Q- <a_aJ Lfrg_aJ j ^jAll AiliaJl ^^JLAujLal^ IjAJLulJ L_L-aJj 

j-a jl^J L ^J- ^al-aj| ^jlaJl p l_aj| j-a p ^J <cl ^L-a jjaljJJ jl j^-aJ V ^^i*Jl jl Ailcl ^^ 4JjLa JAulT- AALaJtl ^^^LaJ L_fl^J*J 4aJL*£ jjAJjAJ AjIaj Ala 

_jjllj 2_la^J| jJA'M ^ ^7- j fLal L_Sja*jJl *_liaAuA AAJ^llc *La^a. Ajj Aa.1 jl A-llaAml V 4*UaaJj| oAA ^j .^Jl j"- 3 '^ O^J^ill oAA iJAila ! jl (jTJjJ' ^"'1 

(1 22) . aj^al-Jl JJC^ ^jjljuitll JalaJl ^Jj ifjiiJl (^A oLiall aAla-jll AjUaiJl ^-jLa-VI jl ^J-^3 jVlj 4LaAala lilSo jj^J jl LJAlcl All 



J! cJjj^'j J^'j 4-iljk>?-iVI 1^ JJ-r-ij A-JaJVI c!^ jU (a^LujVI AjjUjjall j-iJljaJl Q* .j*j l£-^') "Slj'j 2 ^' ^^Ai-^' (j^'j* L>* J^ (jj^' is ' ^ 

jj Jgjlr- _j-aJ j^JlJl j^jJl t* ^^ a ^ . U ^ * 1 *U ^J^L? U^\ l^* J t^J»JjJ-'^ <— Sjjia}! (Jja J (j^jLi. (Ja..JJ (jjJ Cll£jJ La |jj j^jJl JjJ^J L_j|jaJl 
jl AajjJaj) lHjLJjI^jI Uta Lg g a I j*^ > H ^jdll ** J aJa J I Ajlg_jj| jjA fiJlAj *'Q*' aJ j-aj ((jlajllj 1 flJJJJ L_flJ*J*Jj J JJ ^ Ja J I J^J **J^ M CljLjjl^Jl XlLo^ 

_t*lJjS Ala ^A^-J V Ala Jia V (C^ll JJ^a^aJl IJA j 4 jjjUlil IJgJ tJLla (<_£jalj 

j*j aJj CliJI La ^jjJ Cli-icj l^Ua \ g J*S j*^ j ■r-lj'- - <aJl Jj ojLiiJi CliAa.1 La IJ] -(jLlaJI (Jjj > l! J r — lijjli aIj^jI J*" ^ "^ t-A.}ALidj ^ ajita ^*j (Jjf^ Laj 

jlj 4plj£j| Ig-ia -jijj ^JjjVI /J] llllaJA ja CllljUaVI (jl lalm \<Jjll j^i §p^»Jl J*" (JJ 4A_llC \ g J*S J* La-a VLa. (J- ^-M lAAaJ (jl A^jJJ (JJS Cllljiui 

J p J-^il LP-^ (JJiaJJ Jilj A_LaJaJl ■La.jjjj'l lHjIJ A^-L^a i " ! JJJ LjAj ajlJUJj JjJ l^J J3 l-££ja_a jlj tl ^ Qj| fiji*J L&J^JAj J^uJ^a OjLluiJI ^Laj 

CllV-iLl_aj\jj LljLuLa. IgJ^la. (j-a J^*^l (j^-aJ <^' aIluJj}! jA AjjIjaJl l£j-aljj^| (jjJljS (j-a jLjll jjulSJlj /..^ J^C- CllLjjl£JI J Lfrla A_laJl CllLjjl£j| 

.AJ*_ljlaj| AjLaaJl OJA (JO 
( _ 5 £j / aUjp iLiaJ ^k ^JjLluLaJI JJC^ AaLLi] t > til JJ1 ^ JJ^-J ^gjJaljJ (J^Lo jAj '(EntfOpV) ^jJ^V' Uj^ JJ^ '^1 ^LjjjaJl (jjjllJl IJA LJJ*J 
LaliaJ ^J^ (j-» ** aJaJVI A^.1 {Jj^-*^ LaK (J^L»J| |JA ^J^Jj .AjjLjjjiJl ^ aJaJVl A^.1 L-J-Lt gaJ Jfl ^CjJl (JlaJl (_^^a (JC- JJ»J -_J^-\ (c-^*-^ - J^ 'L^j'^)^' 

JLaJl <^.jj tjc jj*j ^Ul cUUJl Ija ajijjI ^LkjJl j^a l-jIjVi.^VIj JLaJl 4-imj di^lj LaKj .^Lkj^lj i_ilj)n>;-iVlj JLaJl ^ ^JLi. J) tLla^a 

aUaJ^ulj i . ^J^-" ^V^j U'^ 'I L>* ^-iLa. j^-* 4-JJaJ* (j^-aJ V CP-^ ^ 7- JJ fi_>^L iJj^Jl ^jLj Ljjj^jJjVI (j^^- 3 * - ^°,! J .' , ^J^"" -^V^J 
jjjSajJ IJA \ *\J • aC g-Lalf- aJaCl (jl _L^JaJj LlLaC (LlJj^)JjVI ij^^ '■*,.' ^3 J ^*^ j') *Su'.J^' ^.1 ^ \l ^ U^'j^ L>° t^^^ ij^^' ** a ' "" L **'*'." -^ 
pLalf- AJaCl J*J l5-Jj!) ij^^^l ^ l^p\ 4JL^aj ^3j t^cJjLjll (j-a A-ajLiijI ajJJul U^^- U^^J^' L>* ^)Ia-LuLaj| ?rJl^ajj| jA (Jj^JjjI LlJ j^)JJ V I U^^ (j' tj ' 

(1 23) .-o^Jj uj^ JjVI Qjlill <JW (U>^ 

^3 Ajt-C. (_5_>^.l CllLlJ^^. (jj^**' 4(jy*-« ^J *^J r^ ^'< O-*^' Jj-J^ .^ ° L - JJ ' ^T~'^ -** *+ ^ .J^J ^ aJalJlajl J£C-J Ai_)iLaj| CllLlJ^aJlj lHjIj^JI (jl (jC-JJ 

(jij 4 Jjla^l AJjkjJ tlfLj .1ajS*J jSSVl AJaJl p IjjVI (j- (JJJ^-J| -t*lJj JjU- ^jj^ ^'RNA' J DNA ^.JJ^I ^-SLa^Vlj LlllJjJjJjJl J^ Jjj*j1l 

(Jia ^ I g uiaj pLSlj (j-a LHjJjJaJj Clll^J J3 I frJiC _J-aJ ^j'^J 4J^.^a (JS ^ LajJaJjj lAjS*J _JJ^1 ^ j"- ~^*^J (J ^ '"I \ g JC ^JJJ ^jjjl 4-iJaJjLJl 4_lLaJ»Jl aJlA 

.Lll£ AjjLj jjjjl (JJJIjSjI I, flJLaJ A-ajC^aJl A_la_ulaj| AjLaiJl OJlA (jl LaLaJ ?tjJajJ LlJj^)JjVI U^^ (j' ^j t * > J*JJ^' ^ ^J_>^ 

La JjJaJ ^jS oLl^JI L^J _>-aJ ^^^Jjl to ^Q* aJI (JaJ^ajl (jj i^JJ ^JLxJ I Uj% La^3 Sa^ ulijl J AjSJiaJl OJlA (jjjSjJ ^JjJaJjl O^J (jjlajJ (_jjjj| pLaLtJl "^ j 

^)JC.j Laj|j IaL^jI t^jlJA ^jLj ^J^jUJI |JA Jij I aJJja _Ajjl^pJl l^J/al JJ Jl ^JJj|j3 (j-a ^jjLJl Q^jUjl CllL^al^pal Ajjj 4_^JJ La *_a <JjIa Cj\ • *-~& JJ J^ la ! 

M ^4).'^ J3 JJ^ Jj-J^J jlj***'^ .' ' A J^**^ ^J^^J L5^j' V^ ml AaJJj oLiaJl (jl J j °JJ I ^._>^ LJJJ3J i . ^J^-" ^V^j (J^aJl j"- J (j ' aS c 
tt(jjjjl J^.jJ jAj t^JjJjjjl 0^_J (jjJ.aj.Jl (j-a _J3i.| aJLc Uj% SU'_>^' ^.1^ *.! ^ CJ^^J 3 ' . V"V J J ^ ^J^* 3 ^ '*-^ i"^ >a -j (_C^il ?T^sJ| (JjLaJl ^JCj 

(Science) : :^i *h^ ^vu-ii ^ ^ 

aJaJjl (jl lilJJl iAJjI^aJl l£j-a\jjJl (jjjlja (j-a ^jjLJl ^j^jLilJlj Jjiajll ^JjJaJ (JJJ ?CJ J - *aj| gcaLlDl ^ f.\ Ja V I g-Lalf- Lg g a I j ^^jjl Cll^l£^aj| {_gAa.] (JJ^aJJ 

(T ^O) ■** XJ ^ f^jfi ^* a ^ -J^ S^J LaLiaJjIj lAjS*J (Jal ^cJj-tfaJJ '"''^'1 Jj^aJ '^ (jl i . LaJ -A_laJl ^JC. jl AJaJl pl^uJ- 

(jjj|j3 (j-a ^jjLJl ^j^jLilij laji-i AjjLSJj' *Ajj. aj flLlaJl (j-a (Jl£_kj| Qj^* ** " ajjjll J i L_J jJ^J j^)3 l^)lui ^"Jja. jA j t^JJJaJjl J ^jjla^ajl (j-a _ja.l aJLc _J%J 

CllVLLaJl C^-^-j (^ Uj% ' " \!^ /J-JJ^-M ^_Sj^)iaj| (JJa ^ A_laJl CllLjjlAjl (j-a 0jS»-a (J S nil (jj^Jj Jja.^J (JjIIjI ^_i^)aj| ^jAa. P-^C-J iAJjI^pJl l^LaLjj^il 

^i (jj^jj ji (j^aj v t^uiJi ^jjjiaji (}h j^a :jji^i ajj^ L^jj^aiiaj bja. 2ijj*ji (American Scientist) ^-W-^ ojj^lji 

i . LjS JJ AjS*J j| j Lai£ "Lj\j 4«j|jJl ^J .AjjIjaJl l£j-a\jjJl (jjjlja (j-a ^UDl ^J^jLilij I SjJa (JiaJJ jl i . laJ 4_j] (JJ tUjliUJ i . IjS JJJ I ^Q* a (_^j- daC (.^j^. 

(JAajll AjLiO jj .(ji^lllj (JlaJllI Jj JjjJ jl -^La.1 jl iLa.l£. jj- J^jJl j-a ^fL^aJ JLjILj il^JLi. Jo jljiLil^J !iLLa (Jal t"l-sj t< nl <JaJl AjLaJl 

j-a Juil j^jLaJl CllLliaa-a fj- ^a ' r *- La JJjjISJj I g a^j j^-aJ V tLg_jl Jl aLlaJlj (JJ t^ja-VI AJjJaJl CllLlLaaJlj -oLlaJl (J^'"l j-a (jXkJ (c^J -^''j' ^"'t 

(1 ^O) .U*-^^ 1-AjJjulilJ -oAaJLJ-JI JJC. jl aiaxlaJl - *QiaLaj| CllVjLi_aj| j-a A^jJl is 4 fJ^' L>* ^ 3k ' P -J^ tJ?' j' ^.j'-J^~^' ^.1^ \l ^ U^^J^ 

(JJ *LLal«Jl AJa.Ljj| j-a iaia ^cJ JjJajll AjjiaJ Clll^aljlal aLal OJJC J^"- (JJ*J AJjIjaJl l£j-aLjjJl jjj|j3 j-a jLJI j^jLaJl jli \ ^^ "^ a jA La£j 

■ ^J (JaiJLj i^jl^alj jl iaia jjJJakJJ J J taJJ I alcJj 1 1 JA ajJaJl J 7- a ^ taaJjl ajU t _ 5 -alf- JJ^uiaJ* (Cl »J^Sj JC- AJjiajJl '"'j^f. J3j _iilJJlS A-lJlIalajlj 

\Z Jja Ltl Oj3 (JslIJ LlJjjJjVI j^La 'f- i . lJjtJJ AJjJaJJl 0J1A jli - jj£aj ^^jJa. jA j - jjJaJjl AJjJaJ pLalf- Aa.1 J J J*"' Aa. Jfj ((JA-Lajl (JJJ > l! (e-i* 3 

S LaLaJ lilii j-a gclaJl Jc j^i JjJajll J£^ liaj^ia Lai .L_j£j£j| IJA Jc aUaJl (JjJ > B J Ajj^l AaUaJI J^JJj L^lmJ Jjladll jj LlJ j JJjV I jj^La Jj% 

M 2.(} !!L* ^ Jja > tf AAJjJaJ L_ijVI I'"- aUaJil <-=>.J^ (j-a -^^J ~^ >f *l AaLia JjJ JjiaJjl AjLaC jl (_5JJ j"- J3 
?l g-jLa-t dal \ frJJJ*J AJjLaC-jJ aiiac. (_^^J i " u JJJ AJjiaJJl 0J1A jl ' r *- Vj dlljLj*Jl 0J1A (JJJ (JA 

jjjLail IJA jl i^aCJj LjJjjJjVI jjjLa 4JjuJJ Jj pjaiLj a^JJJJaJ (JO plaJl Jj JjiaJjl AJJJaJ jL^aJI jj-i>>il 4^^-^' a ^* CJ^ f^V^-^J^ ^'jjj 

ija i^jk (jjaL ^ (Opened systems) ^j^ji^i Lai ^(Closed systems) *jfcji ^j^vij jLll Laj ls ^ja^ 

.jjjUJl 

ol^Jj .4_j^LuJ AjJjVI AaUaJl Aja (JIaJ ^Jl]| ^J*-*^ A ^'^ l L>* S^*^' t^° '^*J 4A ^!j "^° AaUaJI (ja^JJ jCjIja. ^J-l'^ aUaJ jA ^jjLJl aUajJli 
jlj ilAj^jjlj LlJ-iil J'"- (_3f*ajj V LjJjJJjVI j^La jlj 1 1 g Jjj *LLuLa^IiJl AaUaJl (_3a^" Lajb 3 - ^-J* a ^j ^-jjLa JJaJ Llj^l jl jjuaC-jj J^aialDl AjjlaJ 

.A-la JJC. AJjI^J Aia_LulJ (Jl^'"l j-a Lutjj jl j^-aJ ' , U$ JJJ I OjSjI-Jl AJaJl Cllljjl^Jl 

aJJ jl .JJ V CllLlLaC b^C t^Lj^i _ A_ia aUajJl jj^aLD Ljal£ gpjJ La »UaJ Jj AaUaJl ^Sl Jja-a jj .7* J" ^Jj AJjujUjI AJjLa_aj AiaJLt-aJl 1_JA J^JaJj 

jjAJj _A£ja. Jj -ija'jil J 0-Jja.j-ajl AaUaJl (JjaJD AJxjLla aiaJ A_Jlj A£jaJl (jaJJ jl^_a.j t^lja a Jj ojl_LuJl g-LLaJ 4^liaa _AaliaJl (Jji_uiJj i ajiajJJ 

.Jjajl J AuKJI AaUaJl alAalml ojljulll (_g '1 > JJJ V AaUaJl (Jjj^jl ^JjJ^aJl J kjll IJA Jla 

jjxij iali AjjLLaJ^ AaUa Jj (JjaJJ jl j^-aJ A^LuLa-kliil AaUaJl j^Jj 4^-a^Iij| j-a LftJal la ialuU oLlaJl jl ?cJa - .a .LjaJl oLjaJI (Jl S ml Jc- ^jj^-'j (Jf" 1 Laj 

.(jljJaJlj jLuiJVI (_^^ A-LajJa^Jl oj^a-Vlj tdlLjLljJI Aj ajSj ^jJl Jj^JaJl JAajll AjLj^ (Jla) A-JaJl lIjLJjKJI J AaUaJl (Jjj^jl Jja*j1l AjiJLjJI -^'^1 



.AjIJVI jl LJlAaJl j\ (JJ^Jl J] (S-^jl AaUolI jAl^o Jja-« 2p"jJl frj*^->*1 LfcJjJ j}-aj ta^A AaUaJl U^j^J* ;JaJ jjJ ^J*J jl { _ ff a. jjl£ (_^V j£-aJ ^ 
2ila tllil a a| ta.jjLa aUojJl IjA jl^l pl^uJ t JjJajll AJjJaJ ?Jl - <a J gpj] AaUajl (J-JjaJJ La aUoJ JJ*J (_£jlja. J^AaLJjJ aUoJ fC\ jli iLJJ ^LjJaJJ La£j 

aKAJI jl .^jVI ^•^■" Jc ajjIaJI ^-j*-uUl ^jjiiil Jla J ^-^j <& **,:^ iajIajI^j 1 ! q* ajSIjIIj ftjiuJl jK.'liVI &aa (jb fj^j (jl Aa.V j£-aj 

J ^jj Sail (JJAaJjl AjLaC (J-La) aA9a-aj| AaUoJl (JJjaJ ^ aJaJV j£"M L * a J^ !(J^ (JljjJulJl J (J^-*-^ (J*-&jLj J J I "SlJ^ -J^ ' > -^ ^-^J^* <jr^ ** .1°..° ^ 

?Lg maj plllj Qj* Aa.jJ jl (** .'?■ j'j*^ "I (JjLuJI l_J la.1 J Lgjl£la a ,-Ja (J^-aJ V Jil ClAjill 

Aja.jj Cliaijjl La^-ai .LiJ-Jl cjia -1 lv;*l ^J i^imll jA ^cJj ajIj Aa. J jjju a] ^J ^ubJl 1^'^j" J ^ j Lil^l J) AAuLaJ^I Aaljall -jaAj' jl 

L-jLa^.VI (Ja^J ^Q^'' V l$jli Aa. J AiUJli .Ajlc Cj-lLlcl ^jJl (jullulftll C5 lklJl -1 kill J Ailla Jl j&jjjjll (JjS lSlJ f jLsj AjJl» V I L-iaLaa. V I jli fijIjaJl 
jl .AJaJl Lj^LkJl j^a f J k"lj IjJJlaJ JJ^VI (jKulVI jj^J* CjLJjJjJJj'l (J*^ j' ^^'jj^ Ajj£^Jl IjjJlaJ J^VI CjUjjaJl (Jj£j jl Jc. AJALaVI 

.^3'^ 11 |(_£jaj ajLaJ jl i^^^ljil aJ ^ - ^all I jA ClAjjluLaJl ■ J*^ 'f- al tail I Ia§J ,_£jAjaJl JjaaJl J ^ >-^M 

&AA 4_a-L^a (jSaJ 3 H aAtJll 1 • ^-QJ AjjI^aJl KjJ jj^jl jjjljfl (j-a ^Ol j^jLail jl t^lj^VI pLaJ jjSjAj JjiaJil AjjJaJ jL^ajl j)-a pLalaJl jj du^.j 
4«JjlLa jA l-a£j .AjjJalJl *> a - .a CLlLillj j)-a I j j£ ajJ j^jLSilj Aj^iajjl Qll Qj^jjl (J-liSll 3 J jLa a ^ aJLi^JI l**i1jjU*i|| pj « > ^jj l^-ala Jaa tAjjJaijI 

.L^_liC L_U*jJl j^aJ V Ajlc A-^.IjJ JjJajll AjjJaJ jl CllljjLlajl jl CllVjl^-aJl ^JlA lIlUjI 

j)-a ajbtll IJA ikj'l J3j _ Jj^-**'l AjjJaJ ^JJJj AjjI^pJl l£j-aLjjJl ^JJJ (^jajIDl ^ a^jVjl a aJ j)jaj^)«_aj|pLal*Jl j)-a jj^j^jj.' LfLj] ^j^.!? '. ^ ^-*Jl -i*J 

(jlc j^j .(^^J^l j^a jjil jl cU^S f»LkJl jj JjiJ c^l djU^jail j>a b^O Lt^alj tAjl^Jl AiaiJ (Ch30S ThGOfy) (jr^J^ 1 ^.J^ 

>g '"*' jl j^aJ A^.jliaJl aJaJjl gmJ jl jSU*J J*J . . Jj^M AjjJaJ j^Jj AjjI^pJl Aj^LaLjjJl j^ljS (JJJ (^jajIDl «JaluJJ ais ^j^ a (JS j^a pi^_>jl 

jl ( _ 5 lc JJj AJUaJl oJlA j^fl (jSaJJj ^jJl aLklJVI jlj 4A_ia.jlAJI AiUJl JJjlj (J*^ (UJJJ-"V ^"J J ' jUaJl ^1)1^13 j^IjU.uVIj JLaJl A^.jJ t jllaJl 

a^i idllj^LaJl pLalf-.j Jjiajll AjjiaJ jL-aJl ^JJJ LtjLkJ fijLalj ^jjlijl ajJaHll a jg Q a ?t±i <al jj^-'l ^^ -^-°J J ^*^J^ J ^ g "^' , aJaJj jl j^aJ ajLJl 

.L^jIj al j^- J I (Jj-o1 *> IS ljlJ LjjLa ^La. ljAa.jj al Ja 1 1 Aj t *o - ^aJJ ^cJJl SjaaLlH pljj (_5-iLaJl (J'^-VI IjLjlSI j g Jl S j J^ J ' ^** J 

jjJjJ JjJajll AjjJaJ jl^ajl (jLji. ^jS Clllllal jj^J jl^J (JJ A-Lalf- ^lla (Cl ft^jLuU V Uj^i ^JJ-^- ol-J^a.jJ L_i^)aj| IJlA 4_uj|jJ ^i Lla-aJ La lij LiJl AJJ 

-L5 j|ij| L-LJJJJjIj ^'I^JI adialDl LaA jj 1 la a j^Laj^-La ^JJJ Aa*lLaJl JalaJl ^ (J^a% L^^"' T^LulJl p I laJl j)-a tcjj j a - ^aJJ AJli iliijJl j)-a ^JJ^lj ,^j°"-*^ jJ 

(128) 

'o^ljS jl_a-a.l j)^ La |S"«-Jjl ^ - ^"* JJ ** lalUa a jla a V I j^a Aillia_a p- IjJl A-lICj [_ial^kij| Aa.l (JJaJlila I^Llil (JLlJI (J^La. j^a liiJi ?cJ - ga j*^ LlJ^aJj 

al_LaJl L_Uj HJJ > n l _ lia Sl^aaLaJ tliJa jLaja.^U i . LL3 JJ cLljAa. laa.^j ^3 ' lal ulj| IJA aJLc A^.j^i L_J^iJaJ LaAJc .AjLstiJ "^ Jj* - - 1 L^J^-^J f?^ " AlaxJjlLaj 

_ja Jl *\ a "^ j Laa^a JJ^VI ^g-i] J* - —VI Q* L^JJJJJ aJ J3 jLa a V I jl laa.^j AjJU A^.^aJl ^JJJ LaAJCj . jl ^aJl Zf^-} U.J^ S^ L>* J^^Vl t ^._)^- J * L5 3 

AJia.Xa jAaJ UAj .L-JJJjjll IJA L_l±mJ J3 (aJLsJI aJlA ^ ^Ij^VI AaUa) a3LL}| J^j rj^ A^ is ^ *^ * !c5^'^' ' , \f ; J >; ^ AjLaC 4 jc j^J La IJAj 

^^ jj^J ^Inl ulll ^elc jLajil j>a AjJs ^jj La^Ic jp^ .^U nil I j^^ jLajJl j>a Ajl]a pLb ^ L_l±LilJJ jl j^-aJ V L^J^^ ^LuJl ^l^aVI ASUa jl 

• jUa tlilJ ajtojll aAjAkJ A^LaC j)C JJ*J L5"^J^' AiLaJl jl ^ (J-LaJJ AJJj^Jl jLa_a.Vlj A_lLajJl AjiJIjI pLb j)^ (Jjail jl .^» It — -13 La lAa.1 jl j^a j)JiJ 

UJ Li! jl Jlja-aJ SlIjIjajI CllLlaJ OJJ^Jj I I I I I I I I I ha a LSja. i . IJ^J LaAJC AJjTAJI AJVI AJajLJ La jA j _jlj^Jj| A_lLaC j)C JaSa JJaJ A-lJOl LailJ & Jj j3 

V (^^-OLj idlLajLt-a (Cl 'f L_SjaJl I JA AjLIS jlj^* A^lLaC { C_aJaIj V (Jl^^ ** ".IJ^Jj .^l-^Lj ^-SjaJl |jlA ' r - oj^JJ A^J J3 (3 La a AaUa _JJjIj) La 

_CllLajLl-a (Cl 'f (Cjiajjl SjLuH j)-a Aa.jJ '^ L_SjjaJl j^a (JjuliuJJ jjj£lj p- Ij (JSo j-Jj ^"LLaJ Js^ik .AjSaJ (Cl ' r - {CjJaJj 

(JS ^LaJj J LUJJJ AjJj'VI Clljl£ -^-Ljjjl JJjLi -JJjLDI IJA i^JjAa. tJ^S .^-J^P'^^J jW*-^~J CS ^ ^-* ^_)^ CJ^^ f*W^^ ' . ^ LaAlc LiJaJl ^jjL. jj ^JjuJ Laj 

(^Illl LlllljjaJl jl Ajjj'VI (J^Jj .(jjl^ll '/Jj'^l a^ul A-llc (J^aJ La IJAj iAijiJl jl^jl -i^.1 ^3 Ajjj'VI o^A « aaJlJ J3 H-JjJl 4-JjJ* «-»j iAijaJl pLa.jl 

jXijiJl A^LJajl { _ 5 Jt cl?-J *J->^ a CJJ^ ^'-^ U ii '^* 1 ^J^'^J ^■a>Ti jl jA-aJ V Ajjj'VI jj^J* 

V^^a jjSj^JJ aJ tl g maj ajJaJJJ (J^-aJ* OjLaJl jj jjjjij a^j _ JjJajll AjjJaJ oLcj Aik.JJiJ ^jJl ^'1^1 ajjajjjl jJjljj-Lil - JJJ^ Aa. ^-Jj- AJjuJJ AJ_La V I SJA j 
i . Ui-HJ CljLlJjaJJ ^jJIaII L_JJJJJj| (e-lc AJJLal ^ majj (jLuJ Aaa jJa.ja_JJJ ajLtll Lai _ jjJ^aj^-LaJl JJJ JaiaJl jyJjLa_a ^jJIaII ajjajjil gcjJj (^^l ' . \VJ*^t i>, 

aLiaJl ci*- 3 ^ j*j ajI^jc l_jIjS (c^j .La AaUa jjjIj 

»j* ( M us]i ij» >!> isssii ojjSjj-Vi *uji ^j) j^jjij jjijjj jji^ii- 1> Jjs >a(The Mystery of Life's Origin) 

aJ^J L-JJJJJ ,_JJ {jJ-ijJ t^jiuJ LgJ (JAjJjjiJj AJj|^ki*Jl A£jaJl aJA (JjaJJ La (JjLuJ ^ CljLlJjaJJ AJjI^kiaJl A^jaJl CllVLa. j^a AjLa. (JS ^ |a^Jjaj AiliaJl 

jl j^-aJ CJJJJ jlj tAj_ojJaaJl frl-Laj£j| ^ AjL-aLLa "^ J J - —J ^1^1 ~J^-'*'*''I j>a AJAkJ Ja-aj Jj^-J ^P^-aj LaA J^-J jjJ^jjj jJa.jaJJJ £ JjSI J£J _CllljjjaJl 

Lg_aAaluj| (^1 AJ_LaVI aAfc j)SJj .A-laJl 3 aJaJl^J LlujLujI LAJja.j AaJ ^^1 'ojjj£J| CllLujaJl AJ \. a - *aJJ ^jJl JJA^I ajSajU AJjAjaJl L_lLlujVI j>a JjlJ 

V ^Jjjjjil jl aUajjVli * iiia-lllj l-jjjjjjI jjj AajilJl ^ji a g 1 ula jA l^a! aj-ullij^I l_jU^jVI -^-Ij .oLj^Jl (J^- 3 ' ^j- 1 -'°; 3 °j» - u AjL-a dilj i__jl_ial5 pLalaJl 

^cJjj t a la a AJ^Jj taJajla JJC. L_Jj£jJ jA A_laJl A-aJajVI AjilaJJ La3 .A_laJl A-aJajVI AjiJaJJ (CAll CllLajLt-aJl j^a JJ'^'I a£j| jljja.1 (_!] {jJ-JjJ jl j^aJ 

C_JAaJ jcJJl ^Mah\l l_jjjjj!1 jjj Aa-^alj Aa!^ t^LJA f*u,nU iU jSLui ^1 A-Lt-tlLlSH CllVLaJl ^ Ijjaa t±lC AaJ LlaJl IjA j .Cllljj£_Jl L_JJj-a tjj£jJ 

^-aaJl (JLa CllLajia-aJl j^a t, oX ^ Xj fJlaJ ^^1 OJJJ^Jl L-jljJ jaJJ ,_£JjJ pLJjJ aJJ {CAll (J^aJl j)JJj A-aJaJ V I OAi (JJ-a (-Jj La AaUa i^-^* * I J^- j>a 

(1 29) .^U^'jjJij DNA ^jjiii 

(^gjJaJl i . UJ JJJ I A K ■**< a jj I^Ula taLiaJl (Jj-al L-JAlU ojLjcI j^-aJ V U- 1 ?' j>a AaLuJ La jL L_iljJcVI (J) A^ilflJ j±a.jaJjJ jJajJal A99 tAjjj5aJl ^j 

M OU) . ^Jj^^ a -^-J 1 ^ j) jj^* ^-* ^"-j' (jf^ Ai£^aj| oAAj _AjiaJl L_JJJJJ jAj 4AJ-a (^ajl L-JJJJJ (.Jj Aj|j p^jaJl JaLldJ j^a (JL9JJ V I (j-ajJaJJ 

^c3j /g-lc- j J J ' "•".: I^LaJ ?ajLaJJ (-jIaiI ajJaJjll (jAa A-LaJT- JJC. CljlA jj jLlLuJ j CllljAulflJ (JJAl^J jjJjLaJ Jjialll AJjJaJ 'oLcj (J'j^ V - j^j- I^LaJ 

.aLiaJl i_3^- tg^- ^ ,!J^ ' Lt 6J-^ WrJ"^ o^LaJl jl jjAilaJj CllLpLajL j_olajJ a g * V l^-A AjLa-Vlj ^A-laJl A-aJajVI AJ t *Q - *aJJ ^All 7i_^aljJl pI£a!| (Jlic-jj 

agjLajjj J J QJJ I AJjJaJ jL^aJl CllbLilcl J^lS iAjj^oill ^_iLaa.VI LjLAa. ^-3 jJJaJlj t^ljjJjJJ Aj»_aLa_J jLLujVI ijJJjLu! dljJjj J^uiajjjil J-ul3 A^'j 

j|j-Jl Ja^\ja.l JJJ AiLulxJl ^ AjlSIjJI ajaill LL JJ*J J j lall I ^jlj-a j^ ja.1 lAia Jj (J^-ajjJl ajL IAJjSj L_jI aLaJC-Vl oAA l flla j^l£j| CllLjLaJlj 

A3 AJJ JLa. lilij ijAa. jJallaJI (j-a AJl Vj 4AjLjj aJJ J LaS AaJ Nu^.o'T t_lLajJ J |jJ_Jl IjA j .AJLtill jlj^jJl lAjliLaC. Jjlj AJaJJJaJI Ajjl-LajSH 

jJJJjl jAJLul£JI LgJljJa La£ iAjJAaJl AjALaJI Aiuliill J AJ aluLa J-al lAlxJl IjA ^J^-J jj .ajLai! J'IaII aJJaJjllj Jl_Laj£j| Jjialll (Jla Clll-La^La (jJaC-1 

(131).aj"JlJ-fjc 

^j3 (JajL iala OJAulflJ j^-aJ pLla. V I J J^-J jlj ( ' . ! J^ ? ^ (j-a ^J] ^**^ 1L ^ Laj alaJl i, fljLaJ 'ojjlc ^_A J J *all I AJjJaJ jl 7*J L ^"jj j^J ^^ t *o*^j^l| IjA jj 
(Jl JJ V Jjialll AJjJaJ jl alaJl CjjjI Aa'j .aAaJl j^a oj^jL jj^l ^3^ L?^' -J^J A ^ a J ' "~ ^' ^J^ 3 * tj?* ^"JJ^*^ Aa'jLaJl ^jSll oAA ,AaJJJai] Aa'jLa. 

,^3'^M iSy^ ^ J^ 1 ^* ^ ^J^'l J J?"J j'j 4 ^.J^-J^^' ^.1^ U ^ U^'j 3 ' Jj^*^ j>a (JjiaJil AjJaAuLa 



ju& ^liil J^aiil 

l**iL >-.^ ja A jjj, jjj i. oj'iq'iI |C1i^Li^1ulJ| &JlA (JflJ liaiui l_jj| I oj'io'iU iiilJJl A-*J .AiAi^aJl (JjJJJa (JC- aLlaJl CJj^' ^ fl^-*^l (_£Aa -JjjLulJl U' "" ^ C5^ ^JU 

|(_£ji.l aj-a Ua jt g JJ Jjiajll AjjiaJ jli llil - ^-Ij'^Nf | fiJA (j£ *_a .La CP-^ ^J^'l I'" 1 " lL taa t&jlj 4 ^J*^J 4_allaJ La (j£ '^ (jj*''"'l (JJJ^La (JjS 

^JaJlJ (Jj P^^^-kJ (j£ - i J it ^ uJ J "^ J"- ^-a-wll ^cjT^ °,\; jp ^^-^ La-AJCj 4,>La.l a| !>LaLc Cll^-Jl jA I.A JJ - .a ^ jli j^jil L>* *J^ ** .. ^ °^* CIlluLc. jJ "^ 9 

iL^jj^ a«j Iaja^. ^Luij liljjj] -JUlib- dil£ Laj jj1£jJ| * ;W;,„';I ciijl£ La (^'Ijj ^Ljj L^jJ ^J ^1) JjVI ^Jl ^jjaJl &jia jV lilli s2_jl-^l 

OjikJ **-lj3 *_lialLuJJ CllLajjJJ |l$-jl.J ^ JJJjl ^ 4_}J*V I ClAjj^aJl Aa.jJ jl j^ AJ V (Jj tL . '" 1X * UNA ^-i^i^ j}£- '^jW^ 5F^ CjP'Oj^ C^ ^ UJ 

t^jjjii ^Ji 4_j ^5^4^ t^^ 1 (ribosome) ?jjj^'J'j **j»^i °^ »*L£ -^ ^^! <4h l^ 1 RNA dM l£j^ ^-^j -DNA-^ 

A A aC (^3 l^UaJL^V ajjjjjlj J] AaLloVI ^j! ft^VI Jja-Jxii ^jJl RNA JjP "^ L£jJ^' «'"^J ' J^^ '-^ aja^l 0J1A L_mia RNA (JaLiJl 
aS^J lllaJj LaLaJ (JjJ*_a jl£ a ^ V] ■^■jj* jl (j^*J V ** * J.' 'I &^A (JlLaj .**J.. ^ ** Uj^jl| £j\ Aax1\ J al jSiJ lAa. i . \^J*^t ajSa-a CllLajjJlj S Jjl£jj| 

/ jjlU^l| AiLLaJl Jjl^aj 5_JJjJjJaj| aLiJl jI^aJI (j£ A^.jJ i " U^ t-LlLaJl (J_Lo 4-olj ajJaJjuJj 
(JjLjJJj Ll^J (jl L^_ia I g j£ aJ 2_lujLla AJJJ ^J t\ ^ ' d*C\ (JS ^-Jj Jj^l <Lil£ ^j'^- OJjj-o ^ lHjA^j IJ] Jjl£jll xjJalmJ Lajj ^ J j - )a» \\ ojLJl [jJ] 

a aSji Jl L^jLjjSjj (J^j oa^.Ij 5_*ij i"iwj ^a (jj^Jl ^ C1ia^.j a_i^. 4-ila (Jjl jl -^jL\ ojUaj- j^^-l*^, IJa j .AiUoJI 'f Lg La U'^^^j ^Ij-*jI 

?0A^.lj 4_*5J ^» ^ 1 . LlS JJ Jj^-J (_s-J*^J I^La itiui^. 

1aiS*J JJ^I aUaJ ( _ 5 io 4-lLaJl jCjJaJ aSIjII ^) 5-a^Sla ^ JJ3J dlli Ojl_LLilJ LaAjS*J i - LLa ,j-a 5_JiJl AAuljJ | Jllil (JUJl li.UJ (JljjjJl IJlA QC 4_AjOU 

i (jLkJlj] I g la SJ aJj L_lli Lg-LU aJ aJ 4_jLc. j-Jj <i^.J ^ji La LajJ >''^J-^ IJ] |(jLulJJ (jVlj .(aJLc ^ JJ5j j^ L^ja LaJj L^£j^_aJ OjLiuJl j^a ljjiaJ JJ^Ij 

Ji-aLic jl ^il-JJ J^-^-j La (Jjl jj^-LuJ -(_£J^ L- (JA ? jjJjiluJ ajjS IJLa 4 jljJa jA.1 (j-a ^ JJ la OjLli-U 'T- jLa-kli V I j)£ aJJX aJ tL^_ia aJIC,jJj 

j^a ^ J't~- Uj' """- 'I >lj OjLluiIJ 4jjS-aJl aLiJl ^l^aJl (JS jj V(JaaJ| IJA (J±a J^ ^ 4JAt^ajLj Liu >AJ J3 jjiuJI jJJ^La ^Aa 'f-j 4_jLiJl ^ kiili-a 

'"'"y aJ t4JA^aj\j LlLaJ^jJlj CjAja J3 jlj^Jl OJlA jL ^aV.VI J| AilSaJl OJlA a^jjj (Ja j^J .AjtiLkla jl i—lljIlJlj laUa^Jlj t^Lluj!)LJlj AjAaJl 

Vojl_Lulj| OJlA (JJ^a dljj^ja 
L_S^uJ J*J L **■'"' a ^rLljj j^a LgJI (Cl ip Ij aJ ^ - >-*^ OJ-aJ OjLluJI jl jA <jLlJ J^^J La (Jjl jj^LuJ aJJ > U (JSaJ A^aJJ ^^Lc- jLuljj (Cl jl A_ia liLj V La-a 
- liLlS Vj .AJC-Ij O^lj] U^ j>* * *■ — J3 <j| If- (JAJ 4(J^l£lLa (J^-kldJj 0Aa.lj ^-*3-ij toLai ^» a i . uS JJ Jj^ la jl liiJJl _4_jL*Jl ^ La J j^. j j^a i . 1^*JJ 

.ill I x L .a j)-a <jli l^ji.1 OjLaJj .3 aJ^a LliC O^lj] Cllli OjS (Jj| j^ (J^ -^ 4-liaJl£ I ^Q* a LaUaJ jl - jij 

(j^j . jLSjVI ^jS AjLc. A*J^J dlLaJ^a^aJ ^"Lljj » J laJ > UJ AaA^aJl jj A^-JjiJ A_Lai*Jl ^jjllaJl (_Pj U^^J c3^ A ^ D^ - L)*-^^ jj^jii Jjiajll at aa Lai 

4_LulJji]| ajiaJl *LLajpl£V i^f^VI gcJJjJl 44_Luj|jC. JJJJ jJ^_kIiJl j^^^jljjajl jljJaJl aJLc (f' j - ^jjajI IJlA j)C 4-a.lj^aJ IjJAaJ jj^il) Clllajjl pLai*Jl 

^JJjjlJl L_lLuj| jA (Ciil 4JAt >-M [jiala Qc Uj%J tflUaJl oLulJ JJjulSJ '^ *J^ J^ ^jj'-^' ** jj ^ CjW _)% J^ 4UpLa 4_LuiljO jj^ j>a aC-jiLj 

^J-a -i*jl (Jj L_!AJj A_lJjjl^JI (jl ^)JC^ _ (jl S a j ^ jj- | ~ll (j^ jA CllLljJIj (jljJ^JI AA\ g-ULa_] La ^Sj^ L-Lull LaJl CliajJI (^i Clll^jila Jj^JaJ ^ 3JC V I j] 
»£i (jlj lAa. Ijjlc tj|Aa.l dllj^Hill J>^>J (jl -iJ V tCl ij«3£j ^jJ^- OAliall lllljjiJl (j« LJVIj LJVI J) La (jljj^ jl tllUj ^Jj»JJ jl JJ V !^J 

(1 32). I^ 1 * CS^ (^' ^"Jj-y ^' ' , '•>,! j^J tjj^'ill ^'l«j jjJl-3 ^3 ItlljAaJl (JE. jj£j La J«ji ^ tll|j^.i 

M 0*3). ^ 3 - ^ pliaO dlaJ A-lSa AJ*J L^Jj I g I Lljj (j-a '"^--^ ^^ Qj| Ij^lj LaJ J jiaJJ I al aa (_^jJ 4JAi aj\ ajj a a A_Lull^)0 gtjkLj 

■flll jjJ (j^ jjJUJLJ (jjiJl (JC ij^J^' ts^ ^Jf^. "^'j .V! "UAk^Jl j>J^ia j>A JLLJ'I OJ^J V) J* La Jjiajil 'iLa^. (_JjJ ^iklaJlj (_^j£all jLulsJl jj 

ijjjija ^^laa-jl jj^ajjl ^^Jt ojjii] jjjali a^JI (_^j^.l ClilajLa^a 

.(1 79 uiljcVI) bjliliil Ju 'AA'j] <Jjlil ^a Dj ?1*jViS &ijjl iljj bj*^-J V tJ*JT J4T$ % bjl^4d V ib*! (4-^ % 6j^% V VJ^ {4 s 

(jLiiaVI **^ <■ laJ > Ll j (J\_La (J^La. (j-a JjJaJjl al aa A_lJl jCJJ La 4JLa lU ^A^i 'f- . fllj LjCJ t^jjSjj A-Lalf- 4Jj| j^a jVI *'"*■ oLjjjUj La (JS ,_]] ^ at - gal 
-La (j£^IdJj- aJ 4A_liaJl -Vjl- lllJjSa ^JC-lj J^-J **..^- ^F- '— J U'^ t " , ^* ^7-*^ i^-^^ ^ (_c-j] ULJlullj .AaAj-ajL CllJj^j aLlaJl jl J J ^-'**' I AJjJaJ f^-J^* 

. jLuiJVI L^-Llj j^a {_gji.l <ja. diLjl£ dijj^j 

Glj .JJC- V L^-J-a ^-aj^ Lj-^J dljj^jj 4ajJijjL3^Jj jJa.jJJJJj Jjiuijij j^Jj£ j^a S ( _ s -aj'l j'^ll A_LujLuJ V I J*-alj«j| \ lai ^"^ lili ||jlA ^ J^Q* LjCJ 
al aa a_ujL- JjJa *'j 44_jjaJ jaJj ajlu! IJ] .lAa.lj Lla UjI£ jj^* jl j)^-^. V Lg_j]_a AJjjjJl J- gal **M oJlA l^J *_Jaa>J ^^l A_lLaJt-aj| lUjI jLaJul dljl£ 

j jjjU 4_a.jjlal a-ujL (scJjaul JaaJL 4_J Ij"- J- ^aJ a] jJj ( Jia.) <Jj-aC jj La -JjiaJjl 

j^jj£j jjja.jjjjjj jjiuJja j^) ^^ 'I (jjl^jl (^ 'oJja.^aj| *LLujLujVI J- *al JjLlI OJJJ^ Clll-La^Jj L^_i3 I j* - gaJJ j 4aa_aJ| ajJjS (JJ^aljJ j^alDl al aa JajJ 

^jj| A_La^J| JajLaJl bJA ^J] Ij3Jj ^j'j 4A_la_uJaj| L_SjjJaJl ^ Aa.jJ V ^\j* (j-* ^JJ^ ^-° cJ^ 1 ^^)^^ °^* (_c-j] ^J°.l' ~^.l CJ^ t '(rj.l"U** ^J ■^■ i3k J U.l7~ "^^J 

jjC L^_la Aa.lj jj^J (J ^"- I iiJJ (jJjl) lHjLJJJjJJjI j^a IjjLkli La IjiljJajJj t^AJjLaJl L_Sjjiaj| ^ LgJj^J (JJaJlulJ (^jil) A-LLLa V I <■ jl aa VI j^a L^JjAjJJ 

OJ^a.VI i^J^^LJ jIjaII oJlA JS IjUUj\j il^jjjjjj (^jll 2_jjJaj]|j ojljai] laja^l I^A l^>Jaj*Jj 4 jLaJaJ M Q ; j>* ^'j ^3-^-aJl lSO^ 3 

(Jj 4CllljLjLa (Jj^aljjJl OJlA 'f pljJaJl «-VjA L_JjLlLlJj ~^ aJaClj aJLtll g-Lalf- J£-^l (Jj-aljjJl OJlA 4 ll^J i>. I J* ' ^".. J L ^ & Q .! tj? ' ^!? J j'^ ^ 

... jLuijVI jj^ ^.JJ-J-^ 3 W^' (J J' ^* J L5"^' ^J_)^'j cU^J*-^' U^ ?\ AaJlml ^ jlj^l p-*j 4 jjjiuJl CllLjjLjJ 

jlllaJl jl CllljLstJj]| jl (Jj^iLJl jl (Jaill jl J^jujVI jl Cllliljjil j^a ^1 ^lj^.1 ag'^-aj (jjj .1.JJ1 jLulj] (Jj-aljjJl lilJJ j^a ^J^J j)is - 1 ji*3 La^_a- a^j£j 

j^a lAjJC^ jjJjlXaj ... jlj^VI »■ flJJa^a l^jljiJl jl ^J^Jl jl L_jJ*Jl jl jjljjjl jl j)^l jl _>- a ^l j' ^"1-3^1 jl {jLSjJJjl jl jj-Jl jl -^jjj^' j' cjj^' j' 

.L^_la (Cl L^A j|-a oAa.lj ^J±a ^-Ic tj J ' """- 'I .Ja lj*jJalkJiJ jp a£jj ji Ja 1 1 i " ]l jjl S 1 1 i J la.1 
Cllljlja JlLaJ'l aj 4 jJJJia (_]] *LllaJl oJlA aJxaSJJ jlj^l ^Laj'l I g jS aJ Vj 4 ^.^>^ I g & l ^^-1 J **j'^ jj^* jl ^ g "^ aJ V AjcIjJI jjc. CllljiJl jj | jl - olLa.1 j 



Vj Ajclj _J£C- ^-*J^ O^LaJl j] !~£ al ma.1 LpLa. ' ; \f- J' 1 AjJajJlljJ IjxJjAiJ -t*ljj A*J- Lljjjlftjj 1j^ a jjAAx-aAui (_jjjj| pLal*j| (Jjla. (Jj Vj 1 ""J <_£.J^ 

~ih»I| jjlLaJl ill I ajAJL V] oLiaJl L^ja Aa.jj* j}Jj 4 W^ '^W^ 

(JuaJI <_^a ^Jj LaS- Jj^'''l al a-a idjA ^ JaJjulJj| (J^aLlil jjj .LaLaJ (JflaAi AilLa-a AJauliui (_£ jxJ i"i'^W tJjJl ?"^'"- aC jj ^jjll JjlaJjl AjjlaJ Lai 

, al-s. H a Q 10^. t J l Q 10^. ] | fi^A jS gjj -' gjLulJl 

■ J' "".I J ■* """l (_5^ AaILlJI L_jLuia.VI AACjJ i^ JJ'"°*' pA29J JjiaJjl AjjlaJ AAJaJjuJJ V (-5 ^l (_5_>A V I '"^ r J L ^-j^'l j>a 

4 -_J_l3tJ I aja.j^ ^ AJ^AljJI (e-lc aLuia-VI Q* A_u£»_laj| AA!j*Jaj| AjlaUVI Q o > UJ ,?J- >-J* t, jj£ |(Jljxji (JC- jl - *aJa.l J i . La LI J*-ajJl p j - a j ^ ^ i, Jja M (Jja 

lAa. a Jjji - .a ^ lalj ,_JJ CaIjLjVI &AA L_jL aC-VI (jajj* aJ tAjSLjiJljl ^ aJ ja._o-aJ I LplaJl (JjJjJa L^ 'SA-O^ '— j U^I Lr\ ^/'j' ^ AjlaUVI &Afc (JjaAJj 

jl AxJ * jVlj . J^JaJI ^ ^'j^ * J J - >- (J] CllLlLaJtll JLa Alullui AxJ AjjLj^^Jl CaIjLjVI &AA (JjaAJj _J L^aJ V 1 j£j-a (e-*-" 1 - 1 ^""1 *^£\3" s L5^ ^J^"^ 

i^Ljla j^VI (JUli! t^-iiall djLaji*_Jl aAA -jL-a±a.b- liaAJ 

i£=-ab i!iUa ^ l-^- 3 ^ J* J^-^V' -J^-J^J .r^' "S£ -^J^. L£^ jl^-Jl ^j JjJl 4-L> u 4 J . Vj '^*' J f^=> ^"' (J^^ j' L?' ipjxiaj'l (JC UjJ)*-' 1 C^' 
^aljll a^LkJl IJA (Ji|j (JjJALjJ A^jji -lil]jl ^J- U^J .Labial l^Jjaj*J j^jll ^J^l-a V I JJ^I Jj^J -^J '^' f-j'^ 1 aJ| J-^J V ' - Uai j ^-*^ i»!iUi 

.tlLJa.a taljJ LJLc 

J g "*^ 'f (Jj-a^J (jl a'il *iK ^jj 4jjjij (jfcj ^jjjJaa]] (Jj£u\ » ^-** > HJ aJ aJIc A_JC^J Cl jlij ^ "- - **\j AJj^)il o^A (jl tdjj '^ Jj 

IJA (Jla aJJj-aJl (JA ,a£Jj^. La ^j lj^)Jaj|j a£_uJjjJ lj*3jl ^* <><-} t^luLaJ ^^1 L^"V.*^' {j! 'jj^'j 4 ^^ aS-J-SjI (j^ (Cill i—lLSJI ^j lj^)Jaj| 

I fraJlJj ^jW lIjLluLuIjI (JjJa9l a^J a^)3jJ V 4JjJALuJJ (CiJl fl Q. <aj|j ^~ J" ^"j'l ^ ^_>^' (J^ 8 t5^ W^J^P* C^' AJC^alJl OJlA (J^J ^Jj^aLuJJ (CiJl ^~J l ^"j't 

(j^m ^ aJl lJVI l *°^ t " jSj . JjA^JI ^*j1 (_!] ^ "- - ^t jj ^-JjLij jLuVI ^'^* -* 1 J j ■ "•" j* ^Jj^aLul! La [j] .^JLtJI ^ lUjI jjjjaiuj 'LaJilaJl lHjI£^jjijI jj&\ 

dlLa-jVI fr'^-j-J ^^-*^J '^ J& ? V I ''"^ 'wl j lA jJ^ a j iO^JdAJl * jl - *3Aj| l^uLujli S4_Jj^j| bJA (JJ-a j-Jj LJJ' ^J ' " ] V J^ a a t^ ^ *' '" ^- u L>* _)^^ 

■T-l 9 - <a ^ I ^^ jjj l_y^ ^_)^ UJ ' l 7-*^" t t f^J Vt U^ L^^"' L-jL&J I IJA (Jl Ij^laJl aJ ((jjjjalill 4_kjLj (_!] -^^i.1 *0_>-a- Ij^JaJl .Li]! a-La-i ^aillj CllLujIj^Jlj 

4_kjLiil aJLalj |j|j _i_^aaJ| (JjJALlUJj Aj^\j -iLuL ^jjj'^.'*' f^Jl ^ aJJJ ijLljVI j^Lj I ^^ Li! a a£jj ] (JjJjSlDl 4_kIiLkJ (jl liijJl '^ Jj _Ajj^)Jl 7* J L ^ J J 

?goij (cl a£j*^J ^ji (J^i tLuJjij tgj jj laJlm AjLixJ 

jSj i a»J .ij^' L5^ ^Jj^' ^-^^ ^^^ - <3J 4_JC^aJj jLxjVI ^'^ ^Jj- — ^J (jjjjalj J'LlJJ ^-LjJa Clll^aiulJ (j^ ^ *jl (_j-a ^ fiVVl ^**'lj""~- (JjLa. ^Sj 

o °^l| i . LJl a H 9 i*LlC.LiA-a AJ^\j ^Ltjlj AJjJ L^-jj .** L^aLa "ojUaJ * - la jj V] L^J^ALuLa (j^-»J V ^ J^Jj 4 jLljVI ^-^^ "^ J J ' a L^^ Uj^.^^^* g-^ 3 L>* I J*^ ^** 
^ pi oj-J O J oj-aJl 4_1C. aj ^j gdj t^JUA _Jaa (_JJ«-1I *0 J jj-a (JXa SJila (_JJ oSj (j^*-J A J .(JJj CJ^ 1 J^"^ **-^ A^La. ^--aLaVI ^-LjLaJl o (gtii-a a lax-all ^>* 

. jjji^inl 4j| ^ jl (jjjjiJjjl 

aAAa.1 i^J (Jla jl i^aa^a j j^j > a IJLa t (jVlj / ^ - d\ i CllAa.j ^S* L^-jL y j "■*'■! al aa (j-C-^J J- >-jM AjII ^ aJLxJI 4_ic-_oJjI oJlAj Ajj^)ll ^ plL all IJA 
j-^-f- (J-aJU aLjSjl CllljJllI A-lJalmJ i, o;^ ^*Jj- "-'I J^ la ! ^^1 XiVI ^JlA CliJjSj lIu ^-^ CllljJllI (jlj y^JAt all J Qj^* ^9 aJJja a ^ (CJll (jjJ^alill jj 

A_llLtJl 4_lJilll Cllli (J^Lt-all ^ 4i^J ^ a.LLaj| ajjialajl 4_lJiill (JjLuJj (JS j^La^aJluLa ta^JJal la (Ja. 4_luJ 4_la Ala (j^Lil ^1| aJl j>a '—sVVI i**'lj"«"- (JAJ A9J 

_Jaia LjjAjl JJJ {CAll (jjjja'*'M |JA V] I J ?■*'*' J j' ^J*.!^"U r^J ( g ^ ' ^ A Mj CllLuLuJ^all _>J^I u*J 
A9 (JLlaJl LiljJ (jlll ajjx^aWj (JJaJl j)J^* VI Jjl 4-lL (j-a3 t<3A^aJlj LlllS lA3 A9 (JjSj jl <Ll^ J^ j^l (j-« ^'-^ J^VI CllL^-aJl CllVl Clul£ IJJj 
S~.l^' ^* 1 ^ CA-*J tfrLL all IJA CA-*J L J' J ". ^ L>* ^JC-jill &^A (JXai t jjjjallll ^JJaJJ La-a jfi&] LlC-ljj a - a9 a LaJ^t >-*^ i . lllaJJ JJ*JI ,4JAt all J dlJj^J 

.P ( _ r iJ JS Jc. j^Ull a^l ^3^- L>* ^ J* 

(Jl L^L-ajJj ( L *°jj'-^*^) U^VI jl j; — (_3jjJa j}C L^J iJala-aJl AJj^ax-all CllLa.^all A-aaJ *Lia.jLaJl jiVt-9 -t - aJl j^VI '^ jjjiaij 'i-uliJ » - ""J^ 

aJlA Jjjalj AJa.1 ^1 j->VI PJ&J L<AL\A\ jJVl J) Lg-Ldjj'j 1 * Lallj j^lll SjTj^tl lIiLajaII AJjSHj -UjjAJ- ^^laj-iljll j^VI * jSjj t ( _ f laAilj]| jpVI 

.A_ia jl > ajVI 3^^)-* L5^ ^!jjl ^ LaJXa ^C_all ^ ■ ^'"'1 _)^_>-a ^ A-a-ulJl aJJj .fC-all j-J] ^ ' ' "J** J AjjL_)^£ lHjIjLlu] ,-jj CIiLajAII 

jl£ 1 a^ a°i aJ j>«J if^aJl (jlj dlj**-ill L_J^jjLLJ ^l9 ip^Jall j)C (Jj^t-a jA LaS Cll ^ax-all j)C (Jj_}*-a ^t-aJI jl (C I SLiJaJl j i V I (^^^ U^*-^ (?"^J LJ. 1 ^ 1 Uj 

jj] '"'j' all (JC- (Jj^a-all ~^^ a ^ jj*-aluLia i^C-aJl ^ La JJJ-aJ aJJ L **'lj' ^Vl ^" - ^ajl (jla tilli A-aj .LaLaJ {_^jLa ^C_all (Ja.U jli I J^^ - — j^^^jLaJl J^-M 

.^■jLaJl ^ L- la-L^aj ^Ja-iJa (JS jj*-ajjlJj Clll^ax-aVI (J^ 

l^c-all y—lc j LaJ > l! a aLill p aA^JI jl Aa. al ~^-^ ^ (Ja.u C_1 JJ-all (_^ aJ-uLa L—luSl *_Ja a L-jLuia. ) ^L^a. jl al jaJ a 

(aj_oj-all «_a (jLaJl jA LaS / -llaj j^a J' "''I ^ -vTi| La (JJJj i^A-aj jLulJ^I (jJl (_j3 j-JJJ_aa._tt-J| A_jal^)Jl AAJilllj A_ljL»Jl AAC^aill JJJ -,_£^)a.l *a^a- jjllil 

4-aJaj|j ti"ij. >-.l| (Jja_ulJ a_j^a.l ?rLljj ^j^ aJI oAA dl^aj'l A9j t(Jj^aVI (^LjaJ (CAll '"'j' all jlj^Jj jIAl^j] <JjLa_a ^ -ij^*i ^ 7- M jLuljVI U^4 

iia -CllVjLa-aJl OAA ^ Ij^jLkli jyAll frl^iaJlj j)AuiAig_aj| L_iVlj iAAJiill OAA j^a iC.^)Jlj- 4j| V] .'"'j- aj| (jLiLulV ** aJaJlj 4A_LujLuiaJl AaLc ** J** J ■ J " > 

lHjI£^jj1jI ^_klilj _>J^I 1 g ^AJJ ^^1 Cll^ax-aJl (JJa > HJ aj^_a.l CAJAa.1 IjLalj . jiVI 0II1JJ (CAll '"'j' all pi Q - <a j 7* J L ^J ^->J J S^ (J] O^-^J^^ MJ 

^clia Ale jjjl '"^J-^ J j It — j\ 44_la a_uja p IalJj j>* AJ ^la ta^-a-VI OAA ^ Q > til jj lAJ_aj^aj| (JJa > HJ AlC ( -Jai A jSalUjaj! a_^_a. V I cJ 7- a ^ a , >-. , aaJLaJl 

lAj|_oj-aVli . JjAaJl A*j| (_!] AjaL^-aj AjuAJj Alal£ \_^_j\_9 jLulJ^I ^-^> ^ ^J^-J^^ AAiilJl "a^aJ (J tb ^u\ L **'lj' ^Vl Lai .(JAa mill p LiaJ pAJ (Jj3 jl^aJl 

aJ «_^ajj| |AA j _ laAt all J jA LaS lAJjA^ajl Q'*^ jJVLa (4_JJjj-aj| a^_a.VI ^ LAJ laJ LaS ^jW Vj j?" jj ' "*'.' Ajja-^xa Uj^' ^ jLulJ V I (jJI ^ g 1 JQ*^ > HJ j^^aJI 

ijJl J I jLuljVI (3^ ^-* J^V. 

Aa.V j^-^. Vj .AJ llla-im ^^1 L_2^)aj|j Aj^JAa-j AAa£l^)Iill AjLajix_a LaAaAuLa jLuljVI L^-aJLJl ^jlll AaIJaiI (j-a JJ jS j ^jl AaJSJ Lla^ia. ^ jj | jLk-aJa.L 

aAA j^a (e^jl (^ (^^l) jLuljVI ^-^> (^ aJja.j-aj| Ajlijll OAA jL aC-J^' U^M l a t f-* a ' .AaAL^aJJJ lAa.j A9 Jj J - ^J Aj| jl I JJ j - .a ljl^ 7- jj (JjiJ jl 

?pLSjjVlj f j '"*''! jl JjiajjL (c-aj-UJ lHjlaAJ - aAj| j^a AlulLuJ AaAJJ L^Aj^J J-uAJ (AJJxaJI a J^a. V I 
aill (jla. 'f ^Lxialj tJJJ^ '— J ^- i J?-J- a J^ oAAj _4_cAAa AliLa. ajSl jjI ^^A iA-a^jia. ^ aJja.j-aj| aj^a.VI AAaa.j iAjJllj jLuijVI j)jp jl Aj3 cALj V La-a 

.AJ JalaA V tGAll 4 al&j A ajjajJl AjjS ^^J t^t^ Ajjllj V (^11 1 AJJill 

C-VjA Aa.1 (j-a -La LajJ- ~*^'^- La IJli .^j'^ ll I'" 3 a Jaljll AJ J V I ^AA (Jla JjJaJjl aLaa. a^j aAC |jA liA J - ajj jLulJ V I A-a^lJ LiJjljj i . l±m jj 

.^jilala jl (Jji«_a Ajlja. (Cl *JA9J QC j^C- aJAALljJ 4AiA*-aj| ^. J >^ ::, O^- U^ ^ I J JJA«J I ^ AAAjJI laJJaaAll IaAj AAjLtll AAJiill aAA -ij^-J AASjS JAul^J 

(j] ! 1 860 ^Au* (tJ^Jjl) U^-^ 3 rSJ^H ^ g /ft AjLuJj ^ (Jj%3 iClllajia-Jl ^ ^JaJI lajJaaAjl (Jlja. jjiaJl alcl jajtJ i^JjJaU A-ul9J jjjb jj (JJ 

M 34) !jj^' ^.J^ ( _ 5 AujLaa. j^ t <■> . >,\ j)JsJl (^3 J^fljll 



jui& iA!lAll J^aiil 

JpllaJl *Ut jjkill ^l> CJaL^j 

^3 i*w jll j (JjLllluJj .AjJ^jaJl Lla.jJj.llH alC JjiaLa j}^J ^"^J? aAAjl ale 3_Ll_J JjlaAll AjjlaJ j^QaJ 4_uiljAllj CAaAiL AijLulJl (J j - <al]| J IaIjIaJ 
i " Ua (_j-a L_3iLa. 4_a.jJ A afr^a aJ&LLJlj jA|jUI| A* .a£jj_paj '<" AJ-}1£ J J "Al I oLaa. l^j> nj ^1]| 2j^ j'jjjM aJftliaJlj j^ Ij^'l (j-* lAAC- (J- gaill Ia* 

p lAaJl jJ] jjjjjjjajll pVjA pj^J c^- 1 ^ cJ^i*-" L Lji^j -4-LtiiJ CliajJl L3 k- Lgil LaS S^^jJ *' -V.j^* ^j*' t ~- cliLJaa-a jl j^^-aio cl^b l£^ -^j^j f-^ U£P W^j 

.AaAAaJI aJJaLlHj JJJ^M 

AjUa ji Aa.ijji gciaJi jijai l_jLu^i j^a l_wlj l^i lPUJ' ^=Ji ^ <J! j^Aj j* j i ^UJ' f^° ^ ?^" u «« ^v^i (variation) £j^ll 

4 jjAtJl (J-lLa Uj^. (*£ t ^" t J Cy *^j 'O^-^VI J Ajjljjll CllLa jls-aJ I ^ij -^Aa- <— SjVI _J£-i=> <_ s -lc _>^^ LP^ .djLlajl jl ^IjaVI QlJ i flJAaA |ul x^-iA, 

.AjjIjjJI CjLajl*_aj| &A4 P^^* '"^Vl *Aa I (e-lc bLaAC I ...'Laliijl Jl - >-*3 ~g >Ja3l Jj tl iJVI (JJjia a^_Ja»Jj 4ja_kliJl J aa 1 ~g ■ ; -'» J J 

(jl lilb (plljjVI ^ u^b l£' ij, P _P-^' L£ J " *U *^ ^ ^\|; ^ JJ ^ I'" (J^-^ A-aJA9J jjj jl a Jj AaJjjl g-*'-^ 'I jlJ p jilll IJA jjlalll ale J (JaAuiJj 

.Alia. (Cl Aa3IjjJ| CllLa jl*_aJ I j-Jj l JJ - iaj V J*J 4(3*-^-^ ^J^J^ ^'jj '■^-ajJ*-'" ** °"^ a ' ** ^ ? jU* P"^ *^j J* ^* P_?^' 

O^JJC. (j-a J - >-A| ^llj3 jl (J^ 3 ^ U^p J^ P^ J^ laJ (jl j^-aJ p ji"l 1-^-i ** 7~.^*^ J -P^-^^ U 1 ^*°J ** ^ a (J ^ ml J J^ laJ jl La ^la J ^JiLaJl AjIjjJI L_ ija. 

jj^* (J^A 3 (jc jl 't-kjjj jl 4 Vi-n I L^Jj j. a^-gaj jb jj^ ^1 L_ka.ljjJl Uj^. jj' tal (J^J ^ P J^' ^ U^ J^ ■ i ^ :i ''j3^' L>* -^^-'j^' SF- 1 ^ lK^ 

.1^j| p jUII j^a ^-Lla JJC. IJAj ij^Jl jpl^l (^a ^JjIjjJI CllLajla-Jl Jj flApa. CllLajLt-a AaLlal L-lUaJJ J£*^\ I A* (_&* (j) .W^ ^ t-^aLaJ ) «J V I 4_lL^ 

;1 844 f*^- ^ ^JLft-a J (Jla A9j .-ijAa. AJ ^cJ p jilll jl j^ j^J iJ ^hjhj jjlcl LaAJC AilSaJl oAfc ^^jU jjjb j^J J 

AJial £ljjVl (J^ai ^LS J (jbuJj i(1 35) UJJ^. ^° t " 1 JU ^'j ^-^ -^f ^ LS-^' ^! '^J-^' ^JJ^^I J Jja.^aJl ^jilU jl ^11111 j^a JJj£ <_£JJ 

.AJJ^)JaJ 'f 0^-^ _>^' W^' L5-^ P J *J^ 

L-JJIaJl Q* J-&\ i— jl_L«£ JAJ oAJAa. p IjJl ^IaJJ ^A^J AilHa-aJl jSJl P'_P' U^ Uj^j'j^. \j^> tlH^' ^^^-mlj-aJl ^_>-a jl -i&a- (_^JJ LJjj' J (j^ 

p jJLJM jl (j-a jjjb OA9J3LJ jl£ La AuiaA La (_Liaal ^LuJl AjLlS J Cll^Jj (_yAll A_£j V ^ OjUaJl U*^J !l^_)^I V 1 ^ 1 ' (J] ~^W^' J - J^^ ' Uj^J^J" 1 

l^jAa. AJ ^cJ 
J J_>AJ (gAa tUAma tllu! L^A I jal axa OjLjj ^L-a ipLaib ^^jJLlllajl p^Alil (JJ^jJa D^ - ) ^"f^ U^ ' ^ L>* ** .■ ' ^ ^~PJ^ ^^H (J' L5^ ^ Jj* ' a *4' " i ?'^ ^ 

(1 36). cjj^K JiU jjk- U^jll 

{CAll J- .ajul J oAjLlU Clljl£ ^jAll AJjIaJI L-SjLt-aJlj A-LaixJl CllLlia*-aj| jA J J - "- " I j)^ -lAatJJ I (JIaaJI Ia* (JAa ^JjJ jl je-JJ jjjb xkjl (_CAll i . IAlUjIj 

Ia*j ,<Aa Cilia jla_a 'f- LAlJ^a.1 L_JjLaJ * aAlJ <^iJJj 4AJj|jjj| CllLa^Lt-aJl Cllbj lALo A_lic (ji-laj lAla CaJjI A93 jjj "■■ '1 jj^l J aLlII Lai _AJ9 L_]Lc 

j)S-aJ V A_a^a_a jajja. AAaJl i jLla-VI jj^ jl CajjI La£ 4(_JjuifljLj Cllpb oAJAa. p l_pl ^"LlJl (Ja.1 Qa LAlJ^a.1 ^n\ ^-jl^lll i " 1 V j^ a a Alaa jl CajjI lALaJl 

. jjjb i^jjlial L«£ L^_la 4 aha, o p IjJl ^.jj^* l^J^A 3 Cf^ iSJP^ V 1 ^-' cs-^l W^.j :i -4 J^-V^ Jt-J* f*J% U^ U^ 5 -^' l>* ^^ ^ t3^ c ' ^J -W^J-^ 

JjAa. ^L (J*iJb p_jALJ L_jlla.VI dljl£ bl Laja Ji-aajj AjLuLaJl jAja. jj |(Jjiia jjjb A_a^La_a O^Lcj <Aj£i ^ p J" '"J"'! lAA ClijSLa jLaJ^J (Jjliljj 

IjAaAJ tl A jjjLaAJ aJ ^ La a AiaSj /gAa ~^ LaJl j l^-ala jyAll j^O-<"l L^_J L_LLt >-l ^Jl (J-aVI 4 jAa j)C tjLLaa Li*_a^d AaJj tAAJU jAJJ i jLla-VI jj _V (»l 

j)^aJ ila 4 jLa^Jl (j-a jj^ja Aj^\j jl jj^J^ja (J^^ 3 * ,V ' '** a ^J^T- j>a fijJ^J La-a iC.^)Jbj .Lg-la IjjAJ ^u\ ^ laSllI (-Jj Jj*J CllbLiillj LA]! JljAaJl jl L& AJC 

(\ 3/ ). Pl-i^>m AAJLaaJ ^^-^ is^- j' *-^jj ^^Jj CS - ^" Uj*^^^ 
«^jj JjAaJl aAfcj ibjAa. La jpl£ J «JjlaJl jjIaJlJ jj \*XM AiliaJl aA* JJC (jljAaJl '^jjfi J JAJjU-aa-VI laSl A*J tCAll) tdjbjJJ JJjJ ^JJO A9j 

;^_^jxJl Iaa J Jjija j^uijja. ^jLJIaII aJUJl Lai .(1 38) kjjla 

(1 39). Jft*1>'1ftll Jjlalll _>m L^J^. V p Jjlll I^A Jla jl ^j iU JjLaJ' (jS-aJ V AiaiJ Ale (Jxillj LJJJ i_jVljJ jjjb OA^I jCaII p jlill jj 

(JJ-i L)L) I -J I O-iLa AJa lAjl^LiiaJl ^UlJ L^Aj ulSj ^Jl 4_C-Llaj|j AjjAaJl Cllbb^a-aJl AJo A-ajLLa (j-a bjJjSJI p I^Jl gpU AjAJJ La jl JjJalll oL&J (j-^-^J 

_j|^aJl OA^J LALiJa^J*J ^Jl AAaJl CjIaiIAJI J ClLaJ Clll^aJa L^_J CajI AAuLl^aJl 4_cLlaj|j A-ajlLai! Allal l^JI (Jj^^J^J tplajjVI ''"■ 

i " 1 jl S A93 SAjjJaJl Cllbbia-aj| AJoj O^LaJl OA* ^ *— JjaAll (JJjJa j)^ tla.V 1-g-jL JjS I aJ Clll^Aa-a LALt tUJ djI^uiaJlj LjJA^Jl L^J *AaJJ ^Jl t jljaJl aA* 

(CJ ^jA Iftj _<J^Liiaj| ClllAl^ai! l^_i£ lAjl^maJl L_fl^j*J (J-&J (CjJaJl jbia-ail L^J£ bjJJ^Jl LJ^J*J (Jja L_iljaJl oA* l^JAl AAaJl LAll nKl| oA* CaLc-jJJ pJ 

aa^iaIi cjij^aJi j>a i^jjS ^j ^^^^ji ia^j L_ijA*j 1998 (vJ-*) j'^ ^^ l? 3 (Scientific American) *Aj-Vi Aij*ji Aia-a 

; JjSjj jj^=»aU 

CllLajix-aJl OA* ^Jr^J 4-4^ ^LaixJl LJ^J*J Vj .AJjLaAM AjjJaJl Cllbbia-aJl alAaAxjl (Jja A-ajLLai! Ajj'ljj CllLajLt-a L^JAl Cl±]l£ bjJJ^Jl j^a ^J^ 

(1 40) \^$k)j h^ JittoJl aJ bU jjaj*J V LaS iAA^'ljjJl 
(JjaJJ A^_Jalj * 5j5a (CjAaJl al Ja^aJl I, ol ljlSI (Jja A-ajLLaJl _j3jJ ^jAll AajIjjjI CllLajix_aj| ^J^-J ^JAu^* (JC- J J °^ I ol-C-J j-^t~- jl (Jf^ ^ -a - a Jf^J 'CJ^j 

. Jjiaill AjjiaJ idjx 

(Aa'^ajJl AAalaJl Cjlcjfk.Jl j>a ^ jM GCl iC3 1 TflbUnG ( ^ V" AL-aJ ^Jj^a jj'hUJ (gjAaJl ^L^a-aJl L-Jl L^jS I (Jja A-ajLLaJl LjJJjlJl -^J^JJ 

JJaJI) ftjl^-Jl ^a_J dua. J^ Jj^l f^* 1 986 ^ ^yj^-t A^jIjJI Ja jljAa tjAa. JjlilJ JllaJlj'] 988 , (jf^^Vp) JjVI jjJ 1 ^ 29 -^C. (jfl 

J 1 j ullj a jl£ IajaSJI j^a p ^aJ ' r - ~^ al Liia.1 J J_1C- LaS t A-aaJ AJ_a. J AJajia_a M 845 A^ AjaLli^AujI AAiiaa Ala.J pbj| IjjLaj L_i^aJl i^jb-al 

L^a.Lljj aJJ aJ ^jAll AjjAaJl Cllbb^a-aJl j)-a _)A& AJo A-ajlLa ^-ilja. (J-aaJ Lgil Aa.j AALaJl-a L_ijai LjjaSJI OA* ' r - dlJ^a.1 LaAJCj ij*k «_uOl j^aJl 

(141) ! oiAJl uj2I ^ V) 

^Aa.j tgil (e-lc A-ajLLaJl OA* (JAa aJA9J jli JIaJLj iAAiiaJl _Jj|jAll J Aaj^)*-a AAjSa. jjlkJliJI i, *ol uljS I (Jja A-ajLLaJl j^a p l_pVI OA* (Jla -}ja.jj 



V^-ajlLJJ IjJJJ^iJI L-j\-i llS I (_! > i1J La -[j^]- ^-1-l^J ' Jj£ tLUiLa 

(Resistance of Bacteria to Antibiotics) 

m ^$ j=Ji -ilj^ j\ killa-a AjjLl<ij^ ^j^j "Sij-^ <LajLLaJ ^p'Uj t -^- a jk*- a U^** <AjIc-jaDI &AA g«jj ilg-uia] Ijjjj^jjI i j! la.1 (Ja.|j oAjAg CIjLcjjj l£]Ua 
aLiaJl Aia ( _ 5 lo ^glfia 4-ajLLJl pljJVI Lai 4«.|ja1| iil}j 4-ajLLa ^jJalmj V ^\ bjlSjl p- I^Jl ^"'^ 4 nt ^ ajj-^I J) J^ Wj^-^' <— jsj*aj LaAk^j 

(JjaJ*J 4l_Joj| SjJS A*_Jj . AIAIc '^C JxjLI ^p1£jj ^^jjl 44-ajlLaJl p IjjVI ^ '"- a CPSj 4-ajLLaJl JJC- p IjJ V I (jilaJ *_>^ -^J ■ J ^ ** ' ""J* W^ -J^J"Hj 

SJalillj _ljJJjSJ| Jl« p jill lil]j Ua <CLajL!La (gjiaJl l\ ^ Jl lilJj ASSJ aJ jt^j iJaia Jj^AaJl (gj-laJl jL^a-Jl I^UaI ajlUl p jill liUj Jj t a\< bjJJaJl 

.p jill gciJ jA (JJaJ p jill jlj tbjjKjll ^cSJ (^ (JlaJ LjjJjSJl jl ^ 4_LuiLuiVI 

^"''^j* 1 ' ^j\ *LajlLaj| _JJC- IjJJJaJl Jj-^*i tgJ^la. (j-a aJJ AjjLajjl A_lLaC AajJ V t JjJajll al aa iAj|ptc.j| (j-a gpjSiil ' r - *4-Jl LjA j_>^ (j' ,~g " '1 j>« 

Qja AAC. jyj ajUJllla AjJJjlaJ ClllcjJJ i\ juIluI jA 1-JAaJ La (j£ .OAjAa. Ajj'ljj CllLajla-a Lg_jLuL&l aj (j-aj 4*LajlLa LjJJJ^J ,-jj LgJjaJj (_^jj^-'t jLja-all 

^C^«J| (Jj SljjJaJ Vj pUlJjl ^'"J V La£ tljJJJ^iJI j^a AjAa. p jj Jjg la ^^JjtJ V IaAj .4^JaJ| Ala ^t-a AaJjJJ Cl±]l£ 4-ajlLaJl JJC-J <-ajH-aJl IjJJJ^Jl 

.L&JUAjI aJJ Ajjljj CllLajLl-a (jj i " lia LaLaJ pVjA ^j^-^J La gC^C jAj tOJj^.j-Jl CllLc^lDl Q* p _jjj plil^.1 jAj t ?CJai - <aj| jA 

DDT cij-^^^ ^-^) -^ cjij-u^ii 4j^ll» 

i " iL taa J3 ^ Lla a t"i)jm-v jjj (JjSjl (j^-*J ^3 S^JjJaJl i"i| >1 , U^l| >, U Ijjjj^JI ^LajLLi ^^laia gciL Luiij LJaJl itj ^'l IJlA .CJ' J "'°'t ^J-^ C5^ ^*_)^^ r^* 

J3 U.1^ <£.lia L^jJ ^J^* J (j^l '"^j^^ SojLJl aJlA ^> >> <C.Ha -(Jailb- L^jJ Clljl£ i"ilj *-vll ^utjaDDT' *^L» ^^> ^-fuJJ^-a 4^lla { _ ff lc 

JjJaJ U^^O jlj ^Sa 4pAJ jCJ ^JlLj iblS UjX jl£ ^Ij t^_Lal£ ^clla l$_pl LllJl£ ,^1 t-ilj *^1l Lai t^jl-LaAJl OjLJl OJlA p Ij3i.l -1*J lIllJjJAJI 

jt -ilj *^H tillj ( _ 5 lc DDT a-iLa jjjIj i -^jJ Ija iJjAa. La^Ic-j .X^LlJI aJiA -«l! aK t"ilj *^1l (j^» pjill t^lli ^rj.r-il jl t^lli 3 a-uj (j-a (jl£j .^IjSjil 

!|_j|_J I Jl ^ ^3 ^C-LlaJl l-||j»^-^I| L-jL HjS I ;(JjM_J I ^-Jj jLuLJ 4(Jl^a-a CP-^ U^ UJj 'Laj^^- ^ g j'j J^ '"J La ^jA OjAUajl aJlAj 

^p^l >■ ^3 4_C.Llaj| i . it LtljSV 4_JjUa-aj| AJj|jjj| CllLc^aJIDl jl J^JJ I CJ J °.!^ AiliiJl fi^-J ( J J lallJ I fll&J j^a jAj) VLjl j£ajLLu1J 1^)3 f .1 Ja V I jJlc LJjJ»Jj 

M 4^).'^- 1 ^_> k ^ : ^^ V *-" jLuljVI \-& - * - "•" j^^l A_Lll-LaJ^il CllljS^alj '"'^J**! ^^1 '"^Ij-'^M ■ J*^ ,_^^J OJja.j-a Cl±]l£ ^ JJ "'^ " L **'l V.'^'t p ^1 

i^Jli tp j- gajAjl IJA ^ 4_uj|j^Jl jl CllaJl ~^ J^aJ Vj j/^'l Aj^a_aJl pLla.VI j)^ jj3j*J V (j-JJ^Lul L_lLij| j^a IjJ^ jl lAja. Jj^-*"l oL&J <i^)«_aJj 

jj^J jl (ji-JJJ ^-*^J .^^J^^J PJ-^JI 't"- fl& (_y j ^^ I'"- p J" ^-J^'l IJA jj-ajSj La ljj^3 _4_C.Llaj|j <-ajlLaJl_J g-^-^J LaJS p l-laJl ^-Ij jjAaJU 

,_^Aa fglc- j^Li-a J^- La^J^Jj t J j laJJ I '(" (_pV-i j^-LaJ V DD I -j' "* ' ^ '"^J ^ 2_C-Llaj -LjjJaJl dj 1 jLiJa-alj LjJJ^Jl 2_«jlLa jli 4 jV I La - lalj 

4^iajjvij pjiiiii (^ic jjji l^ji (jic jji^i (^jj>« cjbLs ^ jjjjj (V@stigial Organs) ^y=>^ pL^^Vi oj^a c^Ua <l^ oj&\ 

.rj*XJ L-, ' f^-* CJ^-^ UJ lj Cj,!^ ^ (j^ W^J^^^J W^ U^-°J^ '_r' j ^* JjL.*!l| (Cjuy* pj jl ^JJC. _L^J^UaJ CllJJ LaAJC LLulla Ll^JlJ LllaUj >-) I g J^J 

L^J^J 4 j|Aa.VI (JC alia. V I L^-JJj OJ-aLiJa pLjaC-l OAC- Clllajla_aj| pJ jLuia.1 LlLa-tJa |a^ a£ j L-luiaJ . jLaj! Qj* Ujfi t-M ■J.IJ* ^ I ^ J I \;' t "- pVj* » Ua 

7 .1 , JacVl |«j|^aj| ^^^ia _4_Lil£ ^JJC- Xi^)«_a 'f- (jlLa jAj IAjI P ( _ 5 -^J ai*Jl ^eJJ ' " I aJ V f^-j ^ .L^-alAaJlujI aA«J ^ ajlj <iJaj ^J -LiaJJ^J- dla_i*-al 

» L A£ > H jLtll jA LAj _*Liliaj ^J ^jlll f .l , Ur.Ml '1 LjiaJl 4-ajLS]| £csl-l3 jA IJA ■ f *- J^J-a ^ ' -"*J^J J g °^ ^J ^.J*- 1 r^ 7-^ - '<aC.\ (^A kiliaj ^_J ^^1 

t JjJalll AJ^jJaJ <lk« ^ _>Aj (_5Allj ? J j laJJ I AJJJaJ '^ ^y^ ** °.I^J ^ C^' f.l > Ja&VI (JSjuJJ (JA jl^aJC Cllaj* a\ (JlLa ^ AilSaJl OA^J L_ijl*J 

^ aJ3 tlilJ Lib UJJ p J l '"J"'! lAA ^ iAsJluLaJl L_jLii!l L^_J *'.'J ^^^1 AjJjJajl jj i " Lja j 4 gcJ jj-i ^-Lliaj L^J gcJ ^jjll frl - lacVI AjAaJ j^aJ V ^-j] 'Alia 

(1 43). t*La jjkSlI Ajjiaj ^L^J JJj ^l Ji^j V Sj-LiJl pL^oVI jl Jl ^ki Lli 41^ 

0Aj|_jj| I ftja LaJ '■J- g>C A1a jaJ (t f JJ'"*'M alC ^ ^r, ^alLaJl 4 jyLklijAia ^LaJVI JLtJl 1 895 A^- Lfrjic-l ^jlll O^aLjaJl f.l ■ ^t-VI 4_Ajla Llllaj ^-'^ 

oAjl^Jl jl i " ! y ItJliaJl cW^ L5"^ .'LaLfc L_ijUaj jyLkJjAia 4-ajla ^ Ojjljjl pl^aC-VI (J^ U^ ' " ] f 3 r^*J^ f-^* (*-* U^J .4-^^"^ ' . *? '"' ." ^ r J AJ^jAll 

A*J | *] 997 f^- 5-S-jSaJl aAA Llla - ^aj -ISj _a-Jj|^aJlj a_uiaJl i " l\ jl - >-j L_JjLaJ ^jliaJ j- aC ^^A A_lLliaj!iUl pl^aC-VI j>a La jLllcLj dlJjj ^^l -LpjAil 

jjjjjJJl (Jj-a) o^li-^aJl AJjLLaill ^ a ulJVI CllLc^aa_aj ajajul p LaJ j AJJjAll oAjI^JIj (jLaJaJlj -iAJlj i JjaUjI oAC. (JAa ^^a-VI ai-HaJl ^ a mJlj pl^aC-l 

(j\ 44).iSj^ ^-«J^ (jic ^jjiaJl AC-LulJ frl t^ir.Vl oA^i t^jHalll jlpN j>« Tpja. (AiiaAll pLl^VI U* JjLj ,«Jjj ^3^' L5^ 

(jjjl (gAa *L^aLa. 4,_^jA«Jl j^a ^^laJl AjLaa. ^ LalA IjjJ jLjaJj* (ojj^AaJl Ajiliaj^Ul pL^aC-VI ^-ajls ^ LJjjj jylul) jjjjjljl jl t_Joj| t LjjjSIj 

pj AC-LuJJ La£ 4liiujLaill ' r - ^-ijaJLj ^JaJa-aJl JJojlJI AcLuLJ 'Ol (AJJJ Afl3 ^{C^lijl Jja*J| ^ ~J^""- ja.l jAj) L_UAll ^C- aiaC Lai _a1a|^J| 

(JO plijJl jV^a Ltrt'n pJJLllaj^Jl f .1 Ja&VI jt« L^jj JjS (^lll) L-Jj.ajlll OAC. jl -AJLOUl aljC-VI (^- <-— UJ La^ .4_J liluLalll ( _ 5 lc ajJJLj-^aH L_J^LjaJlJl 

S(JliiaVlj » - -^j'' ^)-aluLaj| J-al!l J^J^* ^T^J-^' SAxJl jlj i*LalgJl CllLj^a^Jl ^UlJ ^rLjjJ j)C (Jj^uLa (C Jjj* 1 - ""'t a-uiaJl jlj S | Lj^La. La jjiajj a_uiaJl 

Lai [A-liliaj^Ul f.l > la&VI (j-a A«J L_ljl£ pl^aC-VI OAA (J^J ~J' "■ CP-^ '— J ^^- a _M-" *0-J^" a ^ AAJul j^a j/^'t (J-* u ' J °j ' [t *^ ^-AaLaill 0A«J| jlj 

.AAlljjj L_la.LaJl (. fljJnVi (jc -«j|jj| ( _ 5 3- (JjJ^uLa j^i (^ 9^ajV j*>>T- 4_3b jjjb <L-£ij jCAllj) jjUul ^ J^Jl -A_lkj pjlill 

.A-liliaj^iUl pLjaC-VI p j-^aj-a ^ J^ (j^ 3 ^ 8 Liaa. ^ JjJaJjl oLcJ *Jj A9j 

^-ajC^aJl Ajiliaj^Ul pL^aC-VI g«J jli |AA A_aj 4^_S^LujVI j)^ pLb V I W^'jj A9 Ajiliaj^Ul pLjaC-VI jl JjiaAll Aj^JaJ jAjj-a (j-C-Aj |<jLlJ (Jf^ La^i 

t fllm L^JI Ij-aCj ^^1 oj^Sj! gptJ ^ji AajJ V AJJjAll oAll^Jl |(JHaj| (JjJjui (5-^ | jLuiJ^I J jAa. l^JI jjCAj ^^1 AJaJl i jlla-VI ^ OJja.j-a ^JJC. 

iJjiia ( _ 5 lklJl LkaJl |AA pjojl^jNll r l .Ur.VI AJjlaJ *-JjLu l^aJI) ^J^j Jjj -'^ pLj^VI pJlc Jjliljj . jLulJ^J 

JUJ -{_5J^.l OJ-«- J^ ^' ; AJJjAll oAj! jJl j)^Jj (LlaJjlj *jaVI)lAJAll ftJjSlI (Jjl ■ *ai (j-a jJAjaJl AjLjal ^Al AajJ V ^jA LaiiJ 4AjJjJ oAjlj jLulJ^J 

^ 40) ^^^ J^^* Jj^* I ^L>^ L^-V.3-^ U^M ' *°..^^ .^jV^J^*^' jljj"- (J-La Uajl L_Jj|^J-a (j-a IAjUjAJ 

^ AajJ !ili 4LLaic Ojlaa. CliJJ A9j 4 Ajllala pUaa.1 oAC. ><"- A-lilJaj^Ul f.l > ^a&Vl p j-^a j-a ^ Jjialll oLcj ^ La ** (CAll jJjliluJl (CjJaJ | jL^ala.Lj 

.*JAJj|j (J-alAJlj ^^^JLaJl <K_kIi ^ji i^^- ** *'^'J 'lSJ^ 1 ' Cllljjl£ (jc- AiAi-aJl jjjjjJaJ ^cJJJ aJ 4j| i " lia AjiliajV pL^aC-l jLulJVl 



J5U31I lilji 

je jja^ jjLajii ii* ^j^j jji=uii si£.j JjWj '(Homology) js^i ^i ^vi ^Je j <uie jim s alia ji ljIi>Vi j^ l£j^Ji ^l^i jj 

'<~-l Aa. (_j-a LAlljAa Ig-Jlj AJ V ^JjLalLJl pLjaeVI &AA jlj 4 1 g loj LaJ3 pLSjjVl J" J ** Ja ' I CaUj1a\J| JJJ fl > *aeVI J (JjLaJjl jl j}IaJ UjJ^ U^ 
Aa. (j-a t"^jl A3 ^-^ WVl CIiIa JjJJajl (JS » laiul Jj) JjiL-aJlj al aaJl jl IaA Ja-aj ^-v W| j jO , gjjj al aaAJ Aa.jJ 44jT_JaljJ*aV tliia3 .IgJ L^JJAuLa 

.IgJ Jel liljlLuLs 

4_Lale JJe jl Cl±jl£ 4_Lale CllLlla*-a jl (JJ J L^W *— 2l_p9VI IaA i ** ! JJJ Jj ._>a.l (JJ^ (_sl Uj J ^ IJuiala ^^^ja-jlaJl J^ Ja,Jl (j-a Aaj| p Ala. L_flljjal (JjLaJjl 

lIjLJJj^jII ClllJl LA]! JjIMj a&e jJl liijlLuLJl AaJl lAA Jj JAkJJ ^-iJjVI ClAJLla (j-a ic\ J i " l ^J?' t '' fl is J -1 *^ r^ ^*^ 4 Ujj' J J- "" l( " Ala jj*''"'l ^a ^If. 

jjjjajj'l <AJjAa. Je JjL (c\ aAaj V (JjLalll (Jl 4_lJV1 iaUill fC-^ajJ t IaA Jl SiLlalj .SJjLalJl 

.lg-ijj AjjIsjjI Aa^lc ALajj -^ mall j j laj] I ale J » kj* > uj J jJlj 4ilia Jl p IjjVIj L_jlia.VI frl Jael J (JjLaJ* -ij^-j. 1 

.TjJj£ ta^Aa.1 £p*Jl l^JaJU (JO 3 alia a 4jjLalJl frl Ja&VI Cllli 4AsJ| CaUjI£J| £La_J AjjIjjJI djLajIa-Jl.2 
.^*Jl ^ - u » J j}e lAa. i, flllaA 4-alla Jl AAaJl CaUjI£]| J 4AjLalJl pi JaC^J JjlaJl jaJI.O 

'aA=, Je il£ idj^l Jaliill aA4 Jjlilil jVlj 

Jlla 3^WVIj il^iiJ jCJjlaJ -ialp'jl (G\ -^L?a] Jj^^ ftlc-J *-llaluJJ V t^^J <illa_Jl AAaJl lIiLJjKJI l^J9 L^ j'l ul*1 ^JjUaJI <-l , UnVI ^ AjAaJl liJUA 
lHjIJ 4_JajJiila O^pUa lHjIjjj <al Lj CllAa.j AaJ (Jj _Clll^)AaJl (_^Al Aa.jJ LaS (lHjUjaJI (_j-a jAj 1 J SaJl ^Al ^ a la V I Aa.jJ i JjAJaJI j-J] ^Jl Jalj _ Ia4 't~- 

_C_llj|j : laJl (_j-o A-JjVI C_ll±aj| oAA (j^ AjIjS j\ AJ&lc AjI ~^ maJl jjJalll ale. J i£^)$ Vj / a la I 

jialla-a jle^J -^Llo- UjjU<.Vf Ij jLuijVla \ &*yi ^ ^_J^\j 4_alla_Jl ClllJljAaJl jj^J _jAa-Jl AjLkjllI jA p J" '"j"'! IJA J i -JJa * 11 _>a-VI (J^-J^J 

\ ft^Ailj 1 " Lja ^>* _>^VI (j-JJ*J ^Akiil ^AJJ3 I a^-la (JS ^ JJC- (j\j Ia4 A-aj SLa^ loj jCJjJaJ (JjLaJ fC\ '-^J^J (Aa.1 p AJ J (JJ t i " ! JJJ Jj iLaLaJ La^-iJaJl J (JC 

(jl lil A^jJ AA JJC- JJj£j) ^ L a V I aAA 'fj J**" ,J> '-^ ^"'Jj^-'^- Vlj jLulJ^U (jl ~^ La fC\ P^ J£ V a^-kJiaJl plaJ'jVlj f j '"*''! ale J "^ j \ a^AajJajj 

-(J J& AluJ (Cl -AJ ^cJ /giel t^^)lklLi Aa. (j-a AAaJl ClllJjlAjl jl la j| ' r - CJ^^ pL^aeVI ^ (JjLajll jl Jjiajjl ale J ^J 

J LAlpla. ^Jlj 4 (_C J^jiLui tiiJl^a jAj t J j laJJ I ale J ^)jALk^ Aa.1 Clllal^jjeli ii^J ^J^'i IjJ'^ I J ^ <a a jj^J* jl (jj ;\| 0Ai 4JjLaJ-Jl pLjoeVI j] (J-} 

|(JjLaJj| (_3jLa (j5fj *Laila_a Cllljjl£ J lAa. ^ g jl uU a jj^e -^J^J ** ^j£ (je -OljJ 

j^jjl AAaAJl J JjS a**' I ^)AumJl j^a jj _(_]LlJ| (JJAlU I'"- <J_l\_lL ^aLJlj LAlljjllajl j jlfaJl J i*0_>-a (j-a _)^l J^ a A^ JJ*JI (J^- ' . U^J* ^ > °* a I J - ^e jj 

lAA J jAajll jj y^JJAaJl AjJjSjjJl ^Jjjgjll (JjSj La£ Clll^Jl j^a AAjJI IaA (JS ajj^Ja ^ Jj£ilLj I, jj^fl taAa.lj a^a j-^-*^l |AA (Jla l^J J^ la 

(146). jij^.j^-d 

<_£j^ill g=-a^aJl (_P-«J A-a AJjLaAa 4jj|jj lHjI^Lj! dl I A killi-Jl LA]! nKl| J 5jjLaJ-Jl pl^aeVI jj^* (jjl AJ V t^JAaJ JjJaJjl ale J aclja ^-J- 1 fg^ 
L-j| aa-VI j^fl AJjLalJl AjjIjjII lAjljiilll jl IaA Je Jj 4 AlsA Aa. Jj 3 alia a Ajjljjll ajiilll jj^J jLl^-VI aJaJt^a Ja _tilSaJLa &lA IaA jl VjDNA' 

.LaLaJ 3 alia - <•■! ■ ^ael j iaJJJJ La IjJJ^ 3jjja Jl Cllljjl£ll DNA ^JjJ^' 

JAkJiaj Ale Jjialll jAJj-a 4-^ja I jj ^CAll Jljjil JjLJl (jjL* J AjJaJ \ J^iaJil <jlj*^ J tAjjAaJl pl_LaJ^Jl illujl 4 jjJjb (J^^-* JljlLdVI ^ ' '<* jj 

(T 4 / ). 'jV 'I Jj^'l (J-aJ-uJ (JjLajll a j^ Q a ALaJ La IjaLJj 44JjLalLa ^JJC. 4_Jj|jj aJaJ (je 3_ajlj 3jjLlJ| CaLluJI jj^* La IJJjS |(JjLaJj| 

3jjLaJ-Jl pl^aeVI ^B p I^^J (f^^ ^"J (J^^ j' ** ' ^.lj. J*^ (J^yj-*) 'jV 'I ^-^^ cJ^-^^)-* (jjJ-3 LaA^ » ^ (JjLajll plejl A»J ,-Jai 4,_^^a.l ^ Aa.1 * j^a 

_A_laJl CaUjI£JI j^a p jj (J£ J LaLaJ 4 aJja. a pi iJaeVI aA^J JjAaJl ^aill (J^.l^a j\i t^aljll Jj .(_^^a.VI l^Aa (JS (_^jljj* jl AJ V 

i_jlia.VI jlAaJl JJj 1 fl q > r-i jJ jjjb Ifcije ^jlll JjLadll ftjSa jl CllJJjl 3_la.VI ^le Jj AjIjjII fie J ^.J^l (J^' cliLa-jVI jj Jj^l 1 13S aJ 4Lalla.j 

mL gjpJ^\ jjj aj-Jl AajjjIaII 3 uJ-ijflll Lka. CajjI A3 JaJl jj Jj^l (jS-aJ Ia^A j 4 Jlja-VI (j-« jLa. ^b ^LjJj Ia JLajl IajI (j^-aJ V J^l iiljlLi-a Aa. (j-a 

^ji^a je v (J^lj j^-j ja ^j^ '^^ j^ JJ^ (Molecular Homology) ^io^ J c&-^i ji o- j^iii *l^ ^f-^j l* u! 

AAaJl dllJjl^Jl i jl la.1 <■ flJJa a ^Al JJJj^JjI L_Ll£1jJj Jj jl L)N/\ Jl LAll^iu! jj jjjjij a^j .L^ajj Cllllj^aJl ^jluLa Je j)^Jj tL_LLiLaJ pLjaeVI 

-^ a^lel (JjLuJj J'"*'*' La I JJ '^ 4(JHJ| (JJJ > H J»i .S"«-Jl ^ » """* J j>« ' " ] °*^ J I j' LA^ A£jlLlLi JjAa. j^a i " lift J I A3 l^JI Je (JjJ- 1 (JjLajll IaA jjj i^JjLala 

La Je ^Ljlj -AjL-ajJ AjLkJjJl lAA ftjAaj aJJj 4aJjSLj 3-t-^aLaJ I DNA J' *_>^J U^-^V^ ** >-^LaJ I DNA J' ojikJ JJJ J^ 4_jLuJJ Aa.jJ | Jj La 

.aJjiulj jLuijVI jyj plajjl AJ&le -^j^-j j}-* ^-Jj-* ^ 

(jAa JjjSjl p l_jj| gmJ (_^Al LajJ^aj£ j)J«Jjlj 3_jjLaJj jLulJ V I (_^Al LajJ^ajS j)J«Jjlj AAuJ J^a.^aJ (ji*^. (J ^?'^ L>* ^ >Jt * 1 '^ l-^-J ^aiJl * U a V I _>&lj 

jli 4(_3JalJl IaA ■"•■ — IJ] j)^Jj .AAllijjl Ai^le Je (JjJJ *Lalla_Jl i jlla.yi JJJ CllLajJ^aJ^Jl AAe J L_JjlJUj| jl JjJajll ale J JJJ*Jj mi C jJlAa^IdJl 

S^LjjaJlj (C jJljAtSill (j-a jLuljVI J LfcAAe Jj ^Jjal UaUaJl CllLa jJj^jS AAe jl lilli JUaUaJl jAj jaJjUl j^a jLulJ^J Lj3 JJ^I jA j)Ia L^Ua 

J 4_jLkjjJ| j| jjjj (&a-jJaa jl£ jjj) ^jLi-a (Jlla IaAj ,CllLajJj^ j£j| AAe ^cij UaUaJlj jLulJ^I (j-a (J^ tj]^ 4 L^J^-' '^jW^J IcJj^j'j ^"^ J^ 

.AjjUjjI A^ile Je SbL jjj»j jl j£-aj V DNA Jl CaIjI^ 

jjjjjJl AaL i^lAaS .^*J| Ig-tJaJLJ (j-a 3aJJ3j lAa. X^_jLkJAa jAJJ jll AAaJl Cllljjl^Jl dlLljja. JJJ £jJJ^ i^J_^ tJllA 4 J^-V I L-jjLaJ I Jej 

^ai! ^ aiii jii aaJi L-iigjk ji jjj Laja (jal^j aI£j v ij^ ta^ia.i L_iiiaA (^ajjii AjjjjA^ji caLjjjjjJi Aa.i jAj) Cytochrome-C 

JJJ jl (ilLa^Vlj JjjUl JJJ LJ^Aa.VI (Jjij l >0 ^ljJ^ (j-° ily^ha-a jyejj j)JJ LJ^la.VI jli ''^-'^1 lAA J CllJja.1 jJl CAjLa^J^ tlJaj (3llt-^aill 
A9j ^iAjUjAjjIj JjJJI aAA ^ciJ JJJ JjjaJl LJ^Aa-VI (JjiJ JjJJl &*-} U£ j¥.3^l '-J^Aa.VI jL (_^_>a.l 3_uj|jJ CllAlil La£ .^.AJ* jljJa.j liLa^Jl 
A9j (T 4o).'^.J- k -^lj ^'^ ,1,1 I U^ j' '— J W" 1 ^- a J )^lj t "^.... I U^ i — S^Aa.VI (JjjSJ AjLkjJil aAJAm jAJJ JjI IjjJJ^JjI lAjljjja. JJJ L_S^lla.VI jl (AOJJ 
M 4^). ^ g jl LUJ a ^uLlill Cl±jl£j 4CAlllaj|j Clllj^aJ^Jlj jjJJjiejjJlj jJJjIC.j.aJ^jl CllVLa. J 3jjLa-a-a CllljjlLa LAlJja.1 
lAJja -JjjaJl (_^j1ulJ| Je- A»J pLja-VI j^a p ^aJ (JS jj |(JjSja Ai^UJl LAllJ CllLliaa-Jl j^a Ia jJC-j ^uLliSl aAA Je jjJjb (J^L* JjJ^aII (3^Sj 
ale^ (j-a ft Ja V I pLaie -^ *"~- iAlaAJ jyAil pi la-mjll ^-JA9J (je -dllja-aAJl jLu! l^JLkJ- lAjUjjaJl i " lja e A33 aJ j>aj .^UaxJ^aJ JaJJj-a J^-J *Ala.jj 



^ji (iLuJ Aa.jJ jl£j Vj .AjLjsL AJjlia (Jjlj jl (j^-^ CS^ jl tj ^ <-^_)AkJ-a Aa. J* JP^ "^J^ *^ 'cff^O^' (_£jAuLaJl (^1*3 S(JjjJa (j-aj Ala JjJalll 
(1 50). Lp^V' (jic JjJS <_cl Aall ^^aaJI JjJajll fijSa jaJ ^ LaJjS f J^l L>* jj* (J^ taLLa jjJjjaJl JjIaII IaA jl£ jJ AJl 

u n1->ll gj^till Ailjl 

^ up (recapitulation theory) g^i ^j^ ^l lj>j ji£ u _aj*j ^>j h.- l_jLsJ js ujji ^ijJi ji i> ^j\ jc 

g-J-^ m Jjail jj^J AJ jia j}C 3^?"* J."**^ jA lAA gJaJjjl f-^Uaj gal j .A_LalC AJljSa. Lgil '<" ^ g a ^ (JljJ* La JjJoJjl j)C 4-*ilAaJl A-LalaJl LAjIjIa» *aVI 

._>*JC. A-ulLul jjSJl .J^-'j' (j3 (J*A* Clluljjl <_£jjjai!| pLla.VI fJ^C LgiuJal ^^jjl AjL-£iV 

jj*?- jl AC- j A93 . j^-ajC-JyJl LA j|Aaj LgJ ^a ^W pLSjjVI (Ja-lj-aJ Lfc^-^ (J^a. _>- a ^ ** J^ 'I i " 4 ViKl| 2 W| j] lg -v jU ^li| Ajjiajjl &AA ^ (J*^* r^JV. 

. jLulJVI Ij^-'j LL *°^^jj I r^' " -*'"V1 L-jlL-gi Vjl (.fiAJJ -A_al ^J ^ Oj-aj pljjl- jLulJ V I 
jjiaJl jj^J (j-a JjVI (Ja.lj-aJl ^ _J^-i=>J jaJ uSl Ja AJ1 A9J*J jl£ La (jl jVI <— Sjja-aJl j>aS it-aLaJ AJjj-a AJjlaJj*! 0A4 (jl AJLOlIl JjC-VI ^ Clip' A9j 

(cam jj*'-^ 'I (j-a p j^Jl ^^ (J' i" ' ^'^ ^-^ Li /j^.. ^ a Ac. j AjajjjLaJl oAiJlj ^-"'\jM jjVI oLja jj^ai ajJjVI (ja-l_>- ajt l iSy^ ** °j°^-'t ^ gcJ ^jJdjJI 

^3 (CjSiJl J^aaJl AiliiJl ^ j^i cJ^.^^ ^1 <C.LjIj tj*^* ^ .. • i^S^ 3 ' L^^"' ^.3^ ^ t^All (j-a jjliaJl 4_^ll^J La WAJJ gcJ^ jA £C_aj| gcJ^ ^AajLJ jl£ 

r- Jj^. jA j t-LlJAaJl 4_lJjjlAll ^^^.uLuJ^a A^.1 (Jjijj _L^_J jj*'"'J ~^ miJl J J taAl I oLcJj i*LLaL»Jl JaLuJjVI Maa (_CAl <ij^)«_a (_jjlla oL^)£Jl La (JS j] 

(1 51). jlAa.VI pL£jl cJ^^J^ J^* V ^ia-VI jl liLlU VL^-a p AJ V LaJ \\*\c ^jJl CllJJ AM i^Jjlil ^111 ^j.V^I |\UJ1 c!*Afc O^kJ Aa] 

: J^ ^ (American Scientist) cA>-vi ^lji ^a ^ ^ jn. ^ ^jj &j 

^ji jLiJl (C^iaijl Ltla jll p j - ga j ^ _P*AJl A9 jl£ jjj t CljLllLuLa^J I ^ f.\ Ja V I ale «^.l^a (j-a lJAa.1 ^-JlAi. A99 _LaLaJ CllLa A9 tf '1 J^VI f-j '"*'M j^^3 j] 

(152). cjUijj^Jl 

a^uJJ dl^Jal AaJ .^ ^ J^ tjAil ^Jjiaijl aJC ill *LliiiaJl (Ja.l^Jl f^^J L '"jjj**.' f^ VLi.J jl£ (J*^* llluljjl jl p j- ^jjajI Ia^J OJJi-JI <a.jVI (j-a 
jjJalll oLcJ j)^ jj_ja.l j] <Jj3 jA 'J-a'la {CAjI Aia.jj| pLaAll jl£ |AA <ijJ^J l " I y j^-J t^-jl LillLa jLulJVIj t^La^VI 5-la.l jl AiJ^aJl (J*^A Jj' -^j 

|L_ijjjill |AA (JlLaJ l^-al3 

Ag nj toLiaJl ■y* diLla ^L^j'VI ^aa ^ (j-pLa. ^j ^jl jl ^ pi j*JI Aa.1 ^^151 Vj^ tfjg Tuj LjIa* L3 ^J ac.1 jl jjjjlll Ia^j ljIjj&VI a«j ^ic jl£ 

*^.l^a jj- dafll ^jS OJja.j-Jl a^JjJl j^ ^^"* H AjJlill jli L<A\j} i]j _ j^^a^aJl frLja. V I »LaiCj AiJl j^ jA9 _>J^L jjJaaJ jJAll jjla.LJl -^ya J£& 

(1 53). L^^)^^ J^ ^Jj'^.' U .1^*^ r^J ^%3 J _yC- tjLLaa L^jj i] ijAail ^iL JJjjlHj a^_U jl AiaJLuLa jj^L-U Aj*!iLa_aj AjL^jIj frLja. V I ~' t " 

JJ^*^» j i^JLacI [ellaJ jJAll 4 jja^a^ail frLja. V I pLalCj AiJl j)^ jA9 _>J^L jjiaaJ jJAll jdJa-LJl ^a J£& a g \|J oliaJl j)^ CllLla tillJA iaJtJ 

(j^aiC (J^- 1 ^J-^* f^ 0, L>* r^_r^ JjL.*iM AjjJaJ (JO pliAll jAj VI iAJC jjAiaJ V L3AA a g JJC I L_Ll^jJ I J* - ^-J ~g *'l t^iiJi SlJjjJjIIj (Jj tLJjjajllj 



^wP JjljJl j*-aiii 

(j£ «_a Aj^iajjl iCljA (JS ^SLJJJ i^C^tJl /g-lc- C>J 4 (^-'" c ' v *'"' (_5l Wi g^ JjL.*iM AJ^jiaJ jl 1 - 1 JJJ L_lLj*^Jl |AA ^ LaLj^uJ ^W CllLa jLt-aJl (JS jj 
(j-a ^)La V AJl VI tAjjJajll JJC pLaLtll ^LSJ A^Iaj A9 .aLJl ^ dluljl AjjJajJl ( ^C ^ay ^jl\ Oj^l jl -^J=J\ OjUaJ- Jj^l IJJ^-aJj .A_Lal«Jl CllliLkJJ^ V I 

.4_pLa]| 4-Lillall jA _>^.VI (J-aLtll (ilii ._>^-^ L^J^J^- cU^- -^J^J^ ajLtijll 

caJjI ojLJI jli 4-iuiIail aA^J tliLj . (jIL^ c-j^ ojL«J| jl Ia jblcl jA ^^LujVI l^-aljij 4^cjjll!l ^ ajj^I alkjH ajal ^Aa.) ^ AjpLJl AjUiilall jl 

Aj^LaJl A L-hUjI CllJl£ AflS liljAlj 4(_5J^- ^J^-jJ ijLajVI (J^AuLaJl j^a (J*^. 7? & *^'l 1^* CJA* (j' ^"JJ ^ L>*J ■' . LtjLa ^ O^LaJl (j-a jj^JJ Jja.^a jA La (_Pj 

.Jllb j^ajJ (jlll <aLa!| ClllA9l«_Jl p ljj| J^ IjAC J J V I pJA? Ala 

(JJ*JJ ^jjjl Lg-aC-l^a A^jljJ t5 i- La Aiulia \ laa jl ^ a - .a jLlla.1 (JjLuJj (_CAa.j (JJ-aJJj .(3^ u ' ^pLaJl AjjJaJjl Clul£ IJ] LaC jA (Jlj^juul TlA^aJ Ia^-J 

p^jal 'f ClLaJ ^ Ja J I t"4 ViKl| (J£ jjj ^aSil ?tJaiJl ><"- A^jA^a 0^a_LU t^jllA jl aCJJ jl ^luLslII jj^l (^ t Oj.MjqI j^aJ i ^IIaS JA-Lalc <^jlaJ -iLtllj 

'f- jLulJVI (jy* jl A«Jj jJ^ki*Jl j^)Jul U* j^JJ 4 W^^fV.J ^°"^°'l a A^_J L_lllSl ^U»J jjjaj A9j 4L_ijVI (Jl LAlJailiJl aJ jLaj]l£ ^ ^A. , l~}\ o^a-uJl L^liJ 

oAALuLJ! (_3jjia (JC- (Cl 4*LLal«Jl (JjxjljL Ala (Jiajll j^-aJ lA J ja. j aAC jl t^jljA O^a-uJl aAA -}ja.j3 / Lullajl aAA (Jjla r- ^jJa jl^aVL AsU aJ ^-alj| ^JaxU 

.AJjaJlJlj 

CllJl£ IJ] Laj SOJja.j-a JJC. jl (JjVl Ala OJja.j-a O^LaJl L_*jjl£ IJ] La ^JjAJ jl \ **^ A J (5l iA_Lal*Jl Jjiajlj AjpLaJl AjjJaJjl iC I j-a ,_C^)aJ -j-j]- ^lia-aJ 

AjjlajJl jl la lm lAgJ \ * al J3 AJC _*_lialLuJJ V jl ^^ JP^ L^.J^ AAJaAu^ OJlLaJl L_*jjl£ IJ] Laj tajJaC (jJ^ Uj J ^ g " t °\ 1 ^ g "^* ajajj jl » jjalulj ojLaJI 

.aA*ji j>a (jii a? jjaii ji jjjj ^i Big Bang j^i jL?^vi ^j^ U-j ^-la-Uai a$ jjvi ai* s^lji ^j^j ojia jV j*^l ciji^ji a5 ajJ-ji 

lAA 1 g > aa aJ ^^1 AjjiaJjl ( _^Aj t Jjiajll AjjJaJ a_uj| Ajic 3'L.*i (CAN pLc^VI jA liiJji i'oLlaJlj Clljl l^-Jlj I g maL \ g mij LALaJaJ O^LaJl jL iC jil Lai 

-L cja.VI ^ La jIj^jI CIijjI a^j 4jLH]| 

AJUidallj AjLajj ( «_Jojj iAjpLaJL jLajVI ^^C- ^ " ' -- ^ La 3ta-kJ jl£ IJli iiiliji ^j 

(jo ( _ 5 1^jj (jla (jjlill aISaII (^fl LJLc aj 4 JjVI ^HaJI ^ A_pLJl Aiuilal] tljjai a jl£ IJli .jail! Iaa ^^lo Aijx-aj QjSj j)la 4 jLilcl cK (jja ^j ^LJl 

(J^J J J taJJ I AjjJaJ Aljlj (.Jj ^^^Jt-ulJl (J^la. j^a l^jic plSj V I J Aj^LaJl (JO plaAll (JjLa_LuJ 4^C^»J| ' r - (JJ . JjJaJjl AjjiaJ gta.Aj ii*Jl {_CJJ LaAlc AjjLaJl 

ajjJl AJ3 ~^ LilAJl \ g 1c. jj*ilAaJl JjJaJjl AjjJaJ jl^-ajl AaJ (CAll JjLaJl jA -JaJj gJl J- lAA j _(JjLuJjj| L_jjl£ La^_aj l^lLaJ La 

L>* J^J 4 L>^J^ -^J^-VO -^J^J^-* ** * ^ ? Lff^ JJ^ '"'1 ^'Ijjjl .~' t ~- ^LlujI pVjA j>*J 4 jJaJlj jj"- 1 1 JJJ Ia^-J LJjJ*J -^ - ^"J jl La L_JJjiulj 

I^UIS LJLc aJ 4(JjVI alLJl ^ LjLa AJj£j lJ_JJ*J j] t Jjjajll pJL^aJ i^Jlljlj jJjALa-Jl 
LS_uLaJJ- jjCjSAa j"- J3 4^C^»J| ' r - j^J "-^Ij^L t^JjAaJl ijLlil ,_CjLaj| JJ-niajll (J^^ '^ La (J^ ' " ' LjJaJ* 4_LaL»Jl jjj|jSll j\ (JjLuJ^Jl jl Ja V I gcj] 



(Jjjij .AJ-LiaJl J^U * - *3 a\ C. j A^JJjIJ AiiLa_a Cl±jl£ La£-a 4AjjLa CllljJ^iJiaj ^CJ^- 1 ^-l^LLoJl j^a ^.j^ ^j i ** w jll obi (jjla. .Jj -AjjLaJl L_jLluiVb ^gj.^ 

(1 54). S^LuJl Jc AJt5la Jia.b jb j^Jj jiuifllil ^LbjuJI bJa-aj 3La Ij^Jj 4ASlk* ajjLJI jli tilb 

ajSilli tA-lLaf- ^-9j*-a 4jj J] ''*'*' '"J V (3f uLa t - SljJSl Jj J^% (j-^llall J^*-^ '-^ iAjLii] i^_a LJA j£JjJ a1a*JjuLJ <_£j]| (Q DTIOn) Lff*^ J^*^' (j) 

^jA AjjLaJl jli 4*La.l^)*-a j)jjjjj L_ijJ*J La£j J g*<^ - *3 Jj JJ'"*' CllLaJa-a Aj| i . ]l JC, J *^ l^K--; ajlunJl ;*JJj ** ""-J^ - ■"- JJ*-J LaJJC A_l£jJJ Uj^' 

jjJJ mJJ aftj i^L^Jb jLajVI gpij -^bib aJlulJ AjjLaJl jl LaJj .Lg ■* a (JjSJjJ >i*jl AJjiaJ jjJjLaJ aA j 4 jjajll olcJ ^Jj A_l£jJjj| CllLaluLaJl <_£-^-j 

LgjL >-jJ L^^_l^3 IjLa Ja pLaLtll £-VjA (j] .Jj^'l *SjJ^ L **'.'*''^ -IS A-LaLtll -JjjUiaJl jb j)JJjlc JJC. 4 jjajll AjJaJ jAj 4a£j ;"-LLaj| lla jM (JjJJjb 

.Li^jjj ]jJ\ 

(JjJaiaJl j. fljLaj <* Jajj 4L_LuLai iL»Jl i * a "^- i ; V La jA j tl g maL lg maj CllJja pLa^aJl OjLaJl jb jLaJ,VI Jj jj^'''l oLcjj l5-^jJ JJ^-'^M i- aSjAjl |jA (j] 

agjbajjj jjajll AjJaJ jb-aJl Clll^Lilcl 4jJJjbU dl^)JjjL) |\ /\t ,_£jjiJ| gpa^Jl bl la J JJ.'^ 'I 4 L*J J J^J^J Aj»_aLa. J pl_LaJaJl jlluil £-^}judJj .Ljojj 

;a]jJL i'M ^aV.VI JA i, flla (j-aKJl ClibpbJb 

A-LL^aLa AJ j- laC jl jl^a (Jjl (_!] l^-la (jjSHJ j^^l 4_ia ; LuUj| AjjLLaJ^Jl jl^aJl ^lia kia.^a Qa bL <ajJ (jl AjJaluU (CJjiaJ l^ia (_!] (J^ajIDl i . LaJ 

bjb i^uii] ^ui r j^n ji ^Uajiii jjkai ^i (j^ia) j£-ajj .(RNA ji DNA lP- ) Replicator jO^L? '^^V 1 J° 'O^ 1 '^^j 

Jj^.jJ jjLajVl *ljj .(jVI (_5^- ^b-al 0-ij^.J t _ 5 -lc 4_jA^)J| aJJ J (Jj t ^ \ J i ^-i 9J j (Jj^ U^-^ 1-lfaJl IJA L_SJJ*J (jVI t-5 ^- ^. ^ U^J . '-^f^' ^ (_5^ 

(1 55) .4_£jj£Ln}| Aj^bJb jLajjU 2-^r,< j^uJl l^A 

O^J 0_>-aJ Vj j^ La tAAJ_J*j| A-LaLtll Cll^La_aj| ^J ajj^juLJl 4_lJ^)iJl A_La^l^VI (_P-uijj| ^ jl^alujb La l^j ^j\ i Jjialjl <JjJaL ^ L^aLaJ I Ajb^^Jl [j] 

l"4 m ^lJ| Aa.l (_!] iiaJl gcJjlLa J^jSj ^jjll ^jjIj^JI ^J^- -^9 tl g 1& (J ±aJlH (j^-a-J V L J^\ pl_LkjVI (j-a J*J ?c J - — I J^JalDl (jj t^UaJ . AJa. jJ jJ AjV I *^JjJ' ^ ^ 

,L^lkIiaT_la jj^J V (^l 

.^^^-aLtll iA^S^a (g-lc JaliaJJ tlA ^ ^a A-aKj fijiDl jj^juiLaJJ (J3* V I ^ jl iAj|^)*Jl AjtibJl Aj^iaijl aJlA ^J^- pb-liJ (jJjJajJa-a ~^ maJl jjAaJ pLaic L^ibA 

frba-Vl ii«J (e^tJ ^jdll Cll^La-aJlj tAjJllulVI ^->J J '^ Uj' """-'' ** \j* a A-Lalf- Cll^La_a ^i i^j'Vlia _>AiJ j j J L. , U ^ A_lJ^)iJl (JjAJI ^ji j-LLa-pl^VI jj 

AjLujIjAJ ^j% jl AJiC frba.l ^-C (J£a aJ j)-aj ta^J^La a ^ jjJajll AJjJaiJ L_ijb_a Aa.lj (JlLa J '"''J jj"- A ' '\l V j^' J J ^"'* I ob^a. *^ J laJ > a CllaJ Lg_i£ 

^jjll Alla^LuLaJl l, JAL^ajl (Ja (JO jj*ilij a^j I >^'j 4 AJa. jJ jJ Ajl OJj^iJa JjJajll ^aJ (_£^j| ajbil aUalil j^a P^^ ' ^ ^*J ■^■■J^' ^ ^* *b^uA CllaJ 

.^jLSJI Ija (^i jVI ^j^a. UbAj 

Vb-a LHjJjflJJj ala* jl ^*J3 4L_Ll^3JlLJ| ^jbJl ^>^\ l-i^-I I Sja Vb-a ( jJJ_^-LiLaj| JjJajll oL&J Aa.1 jA j) LHjJjflJJj jj9 J^jjA ^LaJVI frb^VI aJ^ J*J 

iJjiia V jl AJAL^Jb Cllbjl£Jl fiJA Aa.jJ jl j)£-a-Jl j^a jl£ bl LaJ J ■ gaJJ LaJ3 L-JJAaJl (Jx-aljJ tAJaJl Cllbjl£Jl ^ A-jLatA^ jla_Jl L-JJajjll ( _ 5 lc 

|jA (JO AjLa.VI jj .pba.VI Jj^ ^J-^ ^ (J j^Jjll Jl^xJl jA IjA VUjJi.j AJA^all Jjjj ^aljlJlj ai^bjll IjA Jla jj^J jl ^Ufl j)S-a-aJI (j-a (Ja 

^i.| jba AjjJ gcJ AJJAaJl A-ULulajl »ji*il (J^J L>* ijj Uj^l ^ "^ *j 4AJjlJj| ^^ a j'l j^a3 _AJJAaJl AJ*_ulaj| ajL»Jb jLaJ^U Alab* AjliaJ ^^A a*1j (JIjjjJI 

J^-al (J^.JJ '^ jLallC-VI jj J ** "J.'! clH^'j^ L>* L^a.LHLuj| (JjLaJj A-aj^JLa <^ jlaJ Aj*_ulaJl jA |jiaj| _JJjuliI (J] L_ SJ^J AjV »*J Uj% (j' L^^^ 

pj^^-kld (Jj pjaiJl (JO ^J-^-'"- A-a!ilo jA (dllijb-a^Jl AJaxjI^J ,^1) AjlJjiaJl j)Jj|ja* AiaxjI^J P^^^ (_P j )^ u ^- j * uj^ 4AJaaIJl OJA JJC-j 4 I JA A-aj . A-JijjjaLu-a 

(1 56)^'"^^ ^a,Jb jLajVI (^^J c!*% al > il r- IJLai 4 jaj 

olAJ-a JJjJiaJjl tdjj JJLjj 4ijlaJl fC\ 4(_3jLaJl (Ji.Jjll J^jj (JO* 3 0° "^ ,!^ ' I ^J^-J JJ'"°*' (^-*J*jl (_CjLaj| (Ja.JwJ| *^"\l 4L_JJjflJJj (Jla* La^j iaJtJ 

(jLacI (Ja ^ AJJJlLJI A-JLijI OJ^J Aj-Lal ' r - JjJ*Jl j^-aJj 4AjLaluj| CllVLala-VI J&\ (jjfj (Jg '"'^ L>* r" • ' ""*.« ^^ 1-^faJl IjA (jJJJ J_>a-aJj ^^^^.ujLujVI 

L_jLajL >-'! ^ b^LUl jl (3^ Laaj .o^J^C. jJjJJa j)-a lAa.lj ibSjJ ^ Jjiajjl AjjJaJj JJ^ mj| AjJj-aJl L jCj' ^J.l^ a u ' ^LLujVI ^*Jj .b^J^ p^k^JJl oLaa. 

jLala.1 jA AJA^all (JJjii j)0 obaJj 1 ^jj^lJl CytOChrOITIG _ C U^'jJ^' UJ^* jLalla-l jji ^^^iJJ^aJ ^^lo AJ £J^> LaJ tllL 4AIjLuJ| 

(1 57) jfrLka.1 (C\ jjj Aj1£ AJi (^ic L^K A^LuiJVI ^JjLlJ Jj3 Ajba jLala.1 JjUj l^a. t ajj ■ ^ 
j)-a A^ab-aS ' r - Ujlla-a Aa.lj L_ '& J^± ^J^-J - i _»- a ^ - ~J''"'I ^£fij|j (JSaJl ^^b-a iaxjljb JajLaJl L_iJ^)*J L-J^jJaJl ^^^-i*^, (jLala.VI I^A (JlLa (J^^ ij' L ^L-^ V 
jl (Ja\c jLuijj (Cl ^ j^ Cjr* .^-° 4-U^ ^-SJI J3 ' , ibaJl IjA jl (j-a oj£b jljjj Aj^jjiJI ftJjb* (jo bLla P_>^JI jaLuJJ LaJJCj 4AjJ*a DLuijj jl J^jJ (jjjjl 

J4Jj^aJ| gLa aJ gu»J i—uLa ,JJ l^ JsjiJ l"iqU, >-.| ja jjaJ jl j^-aJ JJJ^'I L_Aj*aj| IjA L_Sj^a. 

;AjJ!)lasJl JJO L_jbjaljJaVl j^a p jjJl IjA (JjJL 4 JjIajU Ajj-aJl *Jl»Jl 4^^-aJJ-aJ ^jlc jLluJ V I AaJ jl ^*i L_JJjiJl U^J 

JjSlI jS-aJS A jjj a AlmLii abaJl LluIlaJ |jj AJl ^1 4ljL^i jj^J Jl£j 1-1> t '"J* i a jLala.1 j& CytOChrOITIG-C AlmLii jj^J jLala.1 jl AilSaJl 

^jail IjA Jjjij ._>*VI ^ CliLkjj ja baljjj (jjaj AjjjjjaLlLa ,_^ja jj^J* jl jj ^a Vjj t jj^l '^Li^ ^ oAa.lj oj* jA AjLAuJI oja jj^J* cJLala.1 jj 

(1 58) !JjVi Ljjiii jj jjisii j- bl jj v j^j .A^LakJi ljijavi l^llj v j^Vi 

jl ^C_Jaljil j>aj .(jLaJb ail I abaj jSj ^LjaJ jCl 4AJiJJjaLLLa ,_£ja (Ja.JJ (JLala.1 ^ajJ t^^J (JJaJLuLaJl (jLala-VI U^J *bj Uj3 (j-jj 4 jA '^. L^^^-^J^ -^ (jj 
4AjlaJl J bjJJjajlLiaJl (Jj-ol jA 4^)a.l '" j- ^j^ _J^-^J (j^- L^J' ^JJ A a (J' A^IiAjJl ' r - t "^; < ; V La-aj _AJjbaj iiaJJ AjL^j ^b i " ! aJ V ^_laJl IJA 

l^^g-aLtJl J^Q'I LaLaJ UiLa_a AJja j|-a iC-^)Jb AJj-i <aj| |jJ-a Aja.l^)j^a (JjiJ OJaJ 

CllVLaIla.1 p-Lala.1 (.Jj g"LiaJ 4JLa.lj J^)a ^ lai-ul^nJ "^ 4AaJ^aJb I ^JJC CJJ' """-'I jV SA-LL^aLaJl aJA ' r - bj JJ jS jJJ-aJ I UJ' ^ ** J°.I^ J* Ai£JLJl L_J jj 

jl JJ ^la iAjJVI 4-J U^^* Ailia_a (Jljulibj QjJa-a (Ja J L-J^lcl 9JJJ OJC-LuLa (Ja\jx£i (J-a*Jj gcillil 7CJJJ ^jjjl L_jLaJj\JVLa _Ia J j - >-*^ (Jl*Jl AjJalulJ V 

4 j)^£jj| j-Jj jl tjjJU J&\ JJjulSJ (-Jj f-jT-'M ^jlijJ ^^^^J bjla 4bAj *" ■" ^b _>-aVI ^"J- —I Vjj 4(J^iljijb CllLaJ^jVI j>a AlulLulJl OJA 'f- A-lLaJl (J-alulJ 

4 jJa-uia^J JjVI b_J^ L^_Jaj*J (JjS AjJaJl J ^ajjll L_jLaJj\JJ (JaJ ^JxjlJI Jja.j^l ojaa (^_Ja-a Jo iii]j jl£ jjj) (J^ lj' t^r! jjj^>^>^ jP-^3 

(1 59). ^^jJjiJl Lff -l*Jl jj^i'ill tilLk-a <ilb jja j>a ^Jb 

OJA ^LulJj (J£^J jli IlilJj j)-a §p£*Jl 'f (Jj 4A-Lak~- CllbjIjJ JJLJ I g Jjj (_L-ajj]| aJ Aj^jJaJ gcjJ Jjiajll jl ,Jj (Jf^ ^*^ °^ J Jj' ^* CP L>° ^'"^ * 

l" J' ""*J» (-5j^ (j' ^ * *^ "J l£J^' '^^J ^ & ' """" ^ LS"^' AA_a|jJl A_LaLtJl AJjVI j>a ai^^)jb OJjlc ^Jj L-JJjaJ] aJ 4AjjLaj| AJLullaJl Cjbiiala La^jlal Ja AjjJaJjl 

.(3^-a. ^l>^=t j>a j^A AjJaJl L_jbjl£j| (Ja jb jlilcl ^1 jjj AJjIlaJl jAj 4Jj^aJl aJA (JaJ tijA liJlJA jl jjJajll jCJJj-a Cllbba j^ 

jl) OjLaJl Jji C-^^ (jjl J J^-J (j" ™ LP-^ S^^' ^pLaJli 4AjjLa Aiulla (Jj Laic gCjJ AJC jjJAaJJ La jaJ 4 ( _ 5 _aic Ajb ^JlJ^Jl IJA JjiaJil oL&J LJ^J*Jj 

jl £CjLi3j| OJA CllilJ |jli 4Cllbj|jjj| j)-a ^uLlJjl i. J^LaJLmlj AjlJjiaJl A^jIjJ ^jJJIJ ajjtJli 40Jja*JI OJA (Jj-a JjiJ IjL., U^ ^cjJ AjIj >i*jlj .(ijjLa. ^t^j-^ (_$l 

Jj Jj*J ^Jl AjJLJl AJjbJl JjlIaJb L-Jj^jlb AilaJl (JjaJLuiJ La£^ plijJl V i JjSaJl aJbJl L_La.lj jA IjA jj JjA alaJl (Jjjjj jl JJ ^li Aa'jLi-a AjLllkJl 

.^>JuiC. «_ujLlil jj5Jl 

uL>ll cjJiJlj (jSjiaJi cjJiJlj 6i^ J ^l 



LgJ I J-a I jll jjajll JjlaLuil (_J_iJjuJ J L_Ol jjC- laJ ~g M l *°J^J 4iI*Jlj 4_pLaJl 4_iullAj| al aa JaLuijI AJjJI <_clj| JJ.^'I jljjJaVI L^- 1 -* (J^ (J^ 1 ^'j 
jl£ jjj t*U^-a -LaAa. {G-^jJ 4-pLaJl 3 LmlaiJ 4_a.jj^Jl JaLuijVI &AA jL »'"'*' jl LiJaJl I lllai 3 & IIa lilS A9j Lai ,^^°"- l\ jj^-^J a^JI I *°J^J t J LJ ", 1 '' CJj- 1 

.Ifrla 1l^33 jjj liili 

j^sJl J ^aUlDlj JUalajl Cliat^lil <*^.jl * j^t- i *°'*^ jJjjjJa ilP (° w I 4-sjI Jl ^a jl£al j^jfj Jj l^ll^uiljj jj« » "j <JjI) ^"^'1 &1a jj-aA9j a^ij 

jl (jljSjl J] 4-L*aJ i " ! aJ V <_£a!| L_ijj-aj| (jJAll L_1uS Jt jJAaJ-aJl (jJJjLajl ClLaaJfc ClAcLui A9a a^LuiV I A-uiLj f" JaJ (cUl ti _Ll^3JlLJ|j jCaJSjII 

'Al al a a j L-J jL ^-"lj gpslilil 4^.jl (_P ^U*^J ' ^ ^J 1 ^j .AJJUJl (JjaIjjjI Jj J°**°J l£^J 4 J*-^'j '■— ^L^^J AJJa^jl Jc- -lal*J (CAllj 4a^LuiVI 

/ aAa - <a 4_L| (Cl Jl J JJ > i! V I jj J P^-kJlVI f-^^J liaa. (J-a*J ^ - *ala a JJC. Jlj-i ^ g *""- ^il^J <JMj tL * jj ^ lj* ^ ^&.. l£j J <J^ (jJalajl 

Jl oLal'VLj JLIaJl O J V .a ^ j (JJA|| r JJ ' . ^ C5^ f^ \j* ? '''Uj **.!V^'^J ** .'' """*' ^ <Lliii»Jl s!>Qa ^'j^! t3^ t sLjJ 1 j^a JJ^I jjjpLaJl AfcLuLJ IIS* j 

4^LuiVI A-uiLj <-LaaiJ f-^.J ^ f*-" 1 ^ P-^jj tjll£ tip aA9J jll (JjlaJl AJLa-Ja j)C fHUl jJaJ-aJ a^i 4 I JA Jl AJLjajj ,AJ J l^bJC-VIj ^jlj^l 

_«_alLi_aj| Q* _>^VI *"3^' ^ ^.- L$'-"\ l . '' J "" " ^ fiL^'VI IJA JJjlj L_iL*_Jaj ' r *- (Jj^cLuJJj 

(JjSj LaS .§p*-J AiJa ~^ - ^* J (j^l frl^cl «jj (JJ^ia (_JC- 4^3^^ ^-\j J ^ J ' J "*'.' <&1 pL^aS (JjSiJlJ (JJ.' lrt M lj"- J- —I Jaa 4a^J jia l-a£j 4 ljj| jl IjjL^ 4 I &b j 

I JjjaJl 4jL& j^fl J^* ^»l 
(251 SJL3I) 6J-a^l Jft ^Jlbfl jJ '4ll\ £glj dijVl Cj'iui] ^*jj ftpaau Lillll Alll ^flJ Vj^Sj 

IjC^kJ J3 L_lLij| pVjA ^Jj^J -l£a . Jj^**'' _>*-aLlajl (_CjLaj| _)^JI <J °*'*'» ^ ^J p" Va-Jl ?p*-jJ V^ 7- a ^Cullj (jl L^JjJ' ^ ^ L>* (j' ^* * ^J-^ ^ laiiJI aJlA -iJCj 

Ala I g jlj Ij'^J*** CllbtjLkJj 4 ( _ 5 jlj| (_!] lIujjU L_LjJl£lj 4i^LujVI >^L CllpLa. dllil^k _yjT-J LllaJj ^.^A 1 "^ lj'- '<a ^3 a^Jl V] 4^jl^a lLl^J J O^a dlli 

Qll iajjl (jjJjLa-J (JJ^JI tly-^l L3 J^=tJjt^al i . uS (j-a (jjpJl lj-al*J ^3 pVjA (jj^J ^Jj .r" a '"°*^ .' A-llSaJl i. *ol ullSV ^ L > -J°'l ^-J -™ f^* fJ ^-^J / ljoUl| 

?^ajj lilijJ ,ol_j] -£ a-JjU aJ La (JS *_a tlLL-a (jUiLj V La£j| Jl <iLlaj iLaLaJ jUllk-a =.*Xul)j I (Ji-alj ^jj LailJ tdllpLc ^Vl J L_LjJl£VI ^-Jj ^^-^V I 

La |j]j tJjlaJl ftjluia j_j-a Jj .a V I (JJ-Jl Ija1*JJ ^ jj"-*^ Uj^J ^" J**° a ' . . ^ L_lLS IjjJiJ jlj j^-aJ La p _>ujLj I *o^.>-.^ 'j^J ijW ^^J* 

.(jUJlj ^-J^Lj (jljSJl (JjLJJJ (Jll A_lL-aVI J^L^a-aJl Jl p J^-Jl ?& '&*£ ^t^-^ Pgj'C ^iillujl 



jjkiil Ajjlali ij.^ ^2>» f^V 

iAilisJl OJlA (jjSjAj V ^JLtJl pLsJI J L_lLiJl ~^"» a j^Jj -t>5 -alf- L_]Luil fC\ Jj ^ JJ > HJ V Jj^-'^l AjJaJ (jl (jVI *^ 2_uj|jJlj oljjjljj La-a ^CjJaJJ 
^Jj^jjJlj Ajjalij aialaj (JjlAa \ - ! J j (j;lSjJ (_j-a i^il^VI (J^^J ^ fj^* ^-* J* U.. 1 ^* ^ ^^ ' . \ u 'U ^-* _P^'j .^- a ^'- ** °.!°^ J J °^ I ^._>^ (j' jj'^jj 

.AjjLc^lj A-LJjahll CllXaJaJl OJl^J OJ : La-aJI &j\ L^aaJl J^Jl (j-a Ul AjV (jl^ '^J .W^ ^J^-^lj 

L^J (_Jj-3_J-ajl ^JJa " "1 '"^^T- aJlj O^jIJI ^-La^l^VI CllLaJalaJli 4 JjialDl Aj^jJaJ (JC- jL±i.l j^a j'^*' jl£j V Lg-Jl la> * ' & *^±ljiu\ ^a^lcVI CP^J ^ *''^*' La IJ] 

4*L«Jala OJ_jj-oJ AJJU A-LaiC Aili^. ^jjlA*il| oJlA jl jA p Lliajlj g" J^- 1lU3 4i^_Jjiuj| LlLalj La IJJ Lai _AJ^)JaJj| OJlA (Jja. ^JjJ CP-^ '"^ r J L ^ J a J > k -^ 

.(Jl^a. jl L_llaj (CV VLa_a pr-ulij V La^i 

La3 -CS -iJaljJ j^jLl fC\ jLm I g SI ■**< fijSj-a A-Lalf- ^ 5j5a jjalil <JjiaJ jl_J jlilC-VI J lAJJ lUjI Cjj ^J^'^J J^ J^- V I a^A (JXa (CjL*J| ^jlljl IjiJ LaAJCj 

(JJaU ojjLj jJjUaJ (JjLuJjJI OJlA LlJc. g- J^-*^ _Ailli 4_C^ulJj LLa^ilcj A-jlaitJj *LlLi_aj| i^il^VI CJ^^J AJaSjlj ,_^^)Aj| 4_LajL»Jl i^il^VI (J^^J *J'"*'*' 

IjSjI J3 pLaLtll jl J] N3IUr@ ** . a JJ ' "** jl .Clllj^^JLaJl AlulLui J Oj^jjl AuU oAjAa. OJ^sJLa ' r - Jj^«-ll i^jLl ^ la a j)C ^llj (JXa OJJJ^ 4_a.LuLa 

I JJ Li! *"J V Jj^'l AlulLuJ J oJjSLaJI 0jJa.VI O*- 3 ^^ ^lla ' r - JjJ^tJl j)C j^lcVI jj . Jj^'l AJjlaJ J AjJj IjL >-j La iill.la.lj ja.1 ' r - Pj-^aJl 

J - *3j5j Vj .AljLuJl (Jj^aiil J Luj Le£ 1 g 9JJ ?tjJaj| LfcjaLuJ jJl ^J^VI ij^j 44_3jJaj]| oIa jj* AjLjjI aJ i . ljl a (C\ AijiaJl J Aa.jJ V ^-Jl ^^ i^JjJI 

_pl_la.VI ~' t "- ' ; uS j ClLcj^Jj-aJlj 4_LaL»Jl *^a.lj>Jl (J-^Ar > *' Jt ^ -^ L>J 4L_LmaJ 4_La^LcVI CP^JJ^ ' r - ^>*V1 

JjJalDl AjJaJ LaLaJ V^»'' _>^J ^ ^ ^ j (j *'*'**' 4 j)J^iJ AjpLt-aJl (_5j^l J^lj-a L_]LmaJ (J-aJU Jil 4A_Lajpl£VI Jjlj^Jlj ^!^VI (J^^J Cjj L J^ ' ^"^ Jj 

40AjS*j| '*-f k % La Jj fLjVl JjJaJ (JjaJJ JjJalDl AjJaJ (J*^ La AjjLlijIj J T p*L"l j>« LJJfijIj (jjSjjll I^J jl£ -}S*j « ala aU L^JjSljj tg_Jaj3 (JjLaJj 

L-ljJaJl (j-a iC. Jl Jc- ^J^ 4L_1JjjJ| I >g * j _Aiu]| *LLal«Jl ^jllajj VLaC-jj ^i*il ClLlLut-aJ -A-L^ajLl-a OjLllcLj JjJalDl AjJaJ jl^jj Jj Jaij ^ .' ' ^l J 

jL^-ajl (j-a pLalaJl jl j^a A^Jl ''"■J 4 (ClLllLuLaaJ I Ala A-L^aLa.) ^ * W al| SJ^VLj i " UJJ Jj'j L^_J JllaJ (jll ClljaJJlj AjJajJl OJlA L_Jjjj1J J]| OJJJ^jI 

J plj^ji JjJaJjl AjJaJJ ^Sj <cl Jc _J-1«-J J^J V ^J^l l-lJj-3 4<K llA j^a f^Jl Jc~ ^"'IjT-Q'lj L_JjJaj| O^J ~g miJl iA Ij9jJC-I A3 AjJajJl olA 

.^La^^VI C^^JI J j' A-l^LJl ial^jVI 
NStUTG, !(-&*) ^J*-" J ^JjVi^lj pL^VI ^io J L^a^aaJj Aja'h,^^ JJ^l J^^ J^ - ^'j jL^ J^" -^ (J^' Cl!iLa_aJI (j-a IjJJ^ jj 

Ajjaiii ja jijjj j h^a. jib v ^j 4^j Lj^ uia i^j^jIj jjLHi Ajjaj ciijioi ^ ...Focus, National Geographic 

_oj£ j-a 4jula£ 

jIjpvi Ai^uLA ujjiisi 

AjJaL jjlajJ L_lLlj| (j-a JJ^^ ia^l^VI (J^^J ^ fj^* L£^ ^aJl (J-ulT- ^LaLjJJ a^J LAjSjJ J]| oJ^ajI (j-a OJJjS OjUlkJll jjAliluJJ JjJalDl oL&J jj 
(J£j a^_Jjll£l IjJjJJ jl AjJajJl olA alcJ j^-«)-J (jl J*^. '-** J ^I^^J y^ Jj^ LP* AJIluI ^ Ja J jjjSij V A^-jj J^ 4cila_J jl JJ^SJ jj^ jjallll 

. jjllilj pLJa^U SJUi <1lujj U-1*^j La 

JjJaJjl AJjJaJ jA I Ja aA I (j-a ^Jb j\ 4-li1jLJ| Jj ol_Laj| j^a oLj^Jl (jliljl OjAUa JjJajll AjJaJJ AJC-I^Jl *LLal«Jl i . L&j| JJjl (Jj^-^* 4(Jllaj| (JJJ > l! J*i 

dljl£ Ijj^Ja AJaJl i " ll jjl £ J I (Jjl jlj pLail J ClI^J aLlaJl jl Jc gcJJ Ajjajjli _4_Jja_LilJJ Jjla IbJjjIJJJ La JJjjiSJ (JjLaJj (a*J JJ ' "Q*' L^J Aa.jJ V Jjl 

jA jLla-VI ~^-"» a J tiiil -A_J jj''-J (Clil L_1JjjJ|j^ 4-liIjLJI ' f *- ^ " <Q *^ plilij J 4La L-ifmJ 4 i jj Clll CllCjAJ t^LaAJ V I jl 5_JjiaJj| j£jjj 4t^La^VI 

.^LkliLlaJl (j-a V^J ClLlJj t aj\-CJj| (j-a V^J C>?-J^ W^ t " 1 "- 1* ^1 4-uuLJl Jc~ ^ J"- 1 1 CljLla.1 Jj| t^La^VI jl 5_JjJaJj| L-iJjJaJj t (<■ jl Sa J I 

(Jj ttilil ^J-^a ^J^l f-J^J -ijJ V IfrjlJ AAaLtll 1 -JjSJl JJjl J J^-J .^^ ^J- 1 ^- ^ ^jS I^jI ^aLjj V jjalll ^-JJ^aJ Jj^. ^ilj^Jl L_lSJ| aJaa_a jl IlJJ 

.4-LHjLJl Jj pLaJl (j-a al Ja J I (Jlilljl AjLaC dLaJ (JJ-a ClIjLlC t flia JjaJ <iLa_uJ (j-a iC Jl HA Ajic (Cjiajj La jj 
ja aj£ j-Jl i, aliaJl 11a jb 1 ului lljj .oJj^t-a (JjLaJ j>a JJ^V oLlJI ^ jLa. gcJaJl « lLIljIJ V liLa^VI jl >1*J (jaJ ?(J15jjVI I^A i^JAa. l ajS j^lj 



t> CAaja. Jill liL^Vl Jia ;^> ^ lj 4-jLaVI ?t*L^bU djAaj jl j^j jl£ ^a1| Ua t^bll Jc ^j*]| J) JtSIDtf ciLa^VI ajjj <J*ilb ^-^ 

L^llflAm |oAa.lj 4_Aa.VI (jJalma tL"i)j'iLrtl) jj-a j-LpLJl L **'^J'"* ' ** J J?" "I <—J^aAuil jJ *^j -{ _£^a.VI jJJ OAaJjjl tjJjjlS.} OAC (J^la. Cllj^lui Cl±jl£ pLJl 
(Jjjja j}C L5' 44Jalia 4SA^ (jjja (j& (jj^j j' (j^J V -iLaJa^Jl 4jjl (J^a Jja*jJl AjLc. J La. IjjJaC jl L*Uj -( _£^)a.VI jlj 0Aa.lj]| liJLa^dVI 

ic!j« (j-a jj'^M La^jjc-j pljg-JI Jj 5-lhjLJI (_j-o aba 11 (JISjjIj XjjijLJI Jl pLJl j^a al Ja 1 1 (JUsjjI | jjiajll ale J <* - -""J 1 *,: L» J* °f ^ J ^ U^J 

jjiajJl ale.} jla 4 jjVlj (JJ»JI CM-* (J*-^L aAta-Jl pl-JaeVI jj^* 0° ^ /bllaiJl _JJC. i " ]l a J la - .a Jl O-i^-J lA JJjuISJ aJJ £_aliJl (Jj^ "lj (JlSjJ V I 

5_uljLJl Jj pLJl (_j-a abaJl (Jl5jj| A_lLaC (JAaJ ** j"^ * J J ' *» f-^^P (j' V] lAlle La .4_LaLJl £_£.}IaJ|j aJAILJIj p jLaII (Ja. J J*" J^"^' O^-^ (j"° jj 

4_JjA^I l JjJ aJ 4 (JjaJ jljAa (c^j) A_ljLiljVI ** laJiJljjl ajjj-*Jlj 4-lHjLJ| 'f- L_lLc (CAll 4 LI > U j pLJl J L_lLc (CAll (jl jJa U 4_lJjjV pbajuil p- JJaJ j 

CllLaAll &A* ill* > ja j La |jj lilj] .4-LjJa J J*"'*' AjLae J 1 * J** '" J J ' '" jj Jj r^* (j^ J7~ Jj^j J ' a J^ U^.l'^'^.UU (Jj * j' UjJ^JjV^'^J^ L^jJ"" UJ^ |4-JiLa 

^JjJJIJ La ^J^T" l t J _)^* (^^ ^^C-VI (J^^J U^ 0.0..^ P^l t^ r - ^'^ i — S^Jl3 pL^adJl (. aJaLai^ajlj ^^La-uljl CllljUalJl (_5j^ pLaiaJl Aa.1 jLulJ ' r - 



A^±k jjkiii : ^T; n:t t 

UL^ajJ La jl VJ .^'" LiaaJ Vj ^jLSJl IJA ^ ^LiJ jl «JalulJ J \ il^lj tjjjajll AjjiaJ (_U^ (^1 L^J^-VI A^aLJl jj^lj^lj ^J^VI j>« J^ -^J^* 

^JL^J Jaia 1 * V- p-li^ll iJJ 4^,-la. VI (jA La -JaJl pbj j^fl l^fc'^ j^ >C.jll (jic- Jj^ 1 ^._>^ jl t5*J i^H^VI AjI^ ^ 3 5j5a l LtXJ (ji^J aJ| 

-t _ 5 -alf- L_]Luil (Cl (Jj (Jlja.VI j>* (JL^- (_^Lj AjIuJJ jl jjJ tL_ijjjjllj _JJj^UJ|j AjLc^Jlj ^C_aJl (JjuIC- '^ fj^' ^"^ iAj-iLaJl ^iulUll 

I^JLlJl jail I { _ 5 Jo aIjLuJI (Jjj^aall ^k bUJjLjj La gyaJj jVI Lil£-aLjj 

jjkill Ajjlaj jb^Jl 

jjJJj^J jj^J A_ia_l^ JJiiiq*i (^^A jj*jJaiuy V JjiaUll ^.J^ 'oLcJ jl ^1 tiijj ^ L_llmll *ja.JJj ,l^j|jjaa. (^jl ^ (JjuiSJ AJ_>iaJ ^ JjJalJl 3-JjJaJ jl 

/^- *all j CliJj^J J3 aUaJl jL ^oV-Ml jLa_a jCl ^JJJ jl (jS-aJ ^Jjl-LaAJlj ^JjLjjjaJl j^ljUl Vj CllVLali.VI jl^lj^ ^ .-^-Ij 

Ajia. jj^lJ La L_LJJ_jlj Liu a^J J3 lHjLJJJj^JI OJlA j^a j)JJ^La jj^J* jl U^*^. O^ t2a. V >-.U j Ja.lj j)JJj^)J "^ (J^jujjj jj^J* j)^-a-aj| JJC- j^a jl£ li\j 

liilj jlj iliJLa^jVI jj^* {_sJ] ^^ -^H '— J -^' '^^ ^Li^ 7T^'^ ^JAt-^allj Llm^aaJ j»J Ig-ulij plllj (j-a lIlJj^J AJaJl LpLsJl (j-a CllljLlLJl jlj ^t^i. (j^ 

i^JjVI ^•^■" ( _ 5 1^ CllJ^_ii J3 AJaJl CllUjlAil j)-a 4Jha Jl i_jUa.Vlj p IjjVI j)^.^La jlj 4 JjJaj L_ia.ljj Jj ClJjaJ ^uljLJl Jj Cj^ja j^Illl L^l a ulV I 

j?4JJjUl 0J1A ^ciL 

.l^_J jjiajJj 1 g j j3 a - *aJ JjJalJl AJ^jJaJ 'oLcJ jl Vj (a^J A-lllala JJC. J^JJ Cl±]l£ jjj) <il_)aJl fiJA jj 

(J-LaJ Aalj jljJa. 'f IjJX jl Ja3 lLj laJ Ja ^''^ ^'1 ^ - tali I aJlA CliJJJ Aalj (J^- 1 le^ 5 ~^J ^ gcJ ij t Lg JjSjjJU oAjSc \J^ a ^^A iC-I^Jl fiJA jl ^JJ 

dlljjj j)-a I jjS aJJ J a^Jl LaS .^J-lUa _ja. V I ^ ° - ^ J J L_4a.lj_^j| j^a ^L^aj jljJa. jl 1 1 iajj^jl j^a _>AVI <i^aJj A^a_uJ 4-L^aJ jljJa. (J^a iAjJlilJl "^ J J - "- 

i^_ijVI fcJa^J 'f A_LiIaJ| L_Sj^)iajlj Oj-a^j| La CllaJ jj^* J3 (j)JJj^)jiJ 4_]j^-Jl *LliLaVI <■ &\ aa V I j)-a lAalj tliLal 1^^ "^ jl) 1-ia.lj UJJj^JJ jl 

-^-a j^a OjJ^J La (J^J- JjJajll oL&J i " ! JJl ^59 iLaLaJ tiijj j^a g^«Jl ' r - C^ .^Jj^ A J ^-"V.- 1 ^ (J-*^*-* j>* ** *'j^ J ^a (JS *_a -Ojj^J ^ I ja a "^ "^ Vj 

.LJjVI fcJa^J t3 ic^ t ^-l3j (_^l (^ ^"uh ^3 jj^J jl j^-aJ Vj ia3 cljAaJ J jjJalJl 4jUr. jl 

bbiluLA jjlaiill ^JjiaJ ^W^l ^-^i cA 4 ^ V 

jl JjJj jS-aJ V LallJ . j>*3^' Jj->^ f^-V..J^ lg g > I JJ (^1 ^JjLJl O^A (JaJ jl Ijlalj jl V] ^-ulijl >4_J jjJ*J La JjJalJl oLcJ (iiiaJ V iliUjl uW^J 
AJ_jJaJ j^UaJ 1 " ! JJJ ^^1 XJ^VI ^-^Ij pJjJl P-^J LaKa SLaLaJ gcjalJl ' r - ci^ .L>*3^^ L>* _>* ^- a ^- a ^Il^jJ (jJalJlj AilSaJJ ClLaJ V A^ l_>« ** a ' "" 15^ 0^-^. 

^jJalJlj 4_jj!)llaJl Jl Ujlajalj JjJajll 
*Llij a_ja ^ Lilt JJJ 4-llaJl jl LaLaJ ^LA^aljJl j^a fCJ^al t AjaJ I ^jJaJl L_iLlUa jj *LUJ jj a a ^ (JJj <al Sjll j^a AJ_}-a i, jl ljlSI «_ai i (J*iJlj i^JAa. La jA I^Aj 

. jjjU j>aj (jS O^jLuJ Cl±jl£ ^jJjl AJjIaJI 4_la.jJjJjJl iJAtiaij tiljla -^J*J jl£ LaS tjjlj^ic CliJj^J ^ laJ > tf J 

jI^^jVI ^J '^aljJl (jfl W^'j- 1 ^ Jj^^'U J ^i L5"^' i-JAl^JI Jl obaJl (J^al J-La.j)j $±1\ A JlSa jl£j| jli 4^-j^ajJl IJA J^ La Jalj _>aVI jl^ lj]j 

«_aj i^JJ^Ij _Jj£l JjJajll ^JjJaJJ JjSaJl -^jJl l Ljl£j| LaKa _0AjAu! ^ jig aJ Jj«_kiiJ UJjjI (JJiLuLJl J jj^J ^-^J 4 aC-I^JI fiJlA j)C pLaAll ' r - 

jj^J ^13 i^iSj-a ^T^a-J (--a£.l Lc.li J J jJaj] I AjJaJ j)C jjailiJl jjJA-aJtlJl J* ' "J jl (Jj3 cl^.J 3 ' " ^ J _>- a ^ JP ^-fj^ 4AijiaiJ aLJl (_cljl <■ al ljlSI 

.MAjaj c-La Jala. J^- a^-«-uJjJ 

jl (JjJaJl 4JjuJJ Jll CllLJljJaJl j^a AJA*JI Aa.jJ 4(JLU| (J^ \ i (=-1*5 .t-JoaJ Lg-tJaJiJ <J-^JJ Jil LJjVI Jg la ' r - **J^ M '— jUjIAjI i jl la.1 j^a JJAxJl L^Ua 

.^ca-kli (CV tla.1 Q^ jl UJJC. JLj V <jLkJjj| IJA j 4lA^Ja-a J 4jLuJJJ L—ll^jJiaJl j)-a AjAlJlj 4-LJaJkj| 

Aa. Jl jLla.Vl ^aJ J J>^j ^3 ^LaJAVI I^Aj .^LaJAVI (j-a lia. IjJJ^ Ij^a -La Ja^J- j^r-jluJJ Jj^lj jLuiJVI JJJ ^jALlaJI 4_jLjjJ| 4^j| j| jjc^ 

4_jLkJjJl <a.jl ^caJ liJlj^i Sl-lJl tjJiJ i " ! JJJ V -^J^lj j^-^VI JJJ o^A ^jAUaJI -A_jLkJjJl <a.jl jl AiliaJlj ^Jjjajll ^JjJaJJ 4jjj|jil i^Jjjail (j^Ai-aJ 

uLalcl (tjJAJ UljJa. ^)a.Vlj ft J ' "^ LaAAa.1 jj^ A-*) 1 ^^ JJj AJjliljl Ai&lc ^>j^j CIjLjIIJ ^ 1 jLa a jl Vj 4 JA^^j^Jl jljJa.j JA^^^JI a^jjuia. JJJ (C J A ^ Ul 

/ jj-^ " Jj ,Jt _>-«l ^LkJjjl 'f 

jbj&VI J LJAa.1 IJ) Ljjji i^iljll Jj .^ja.VI CllLjIjJaJl Jl 4_la jLuijVI Jl 4-Jjal JjSlI jb JjSlI j^-aJ ^3 4 ( ^a.jlaJl j^Jl J aJ mil ^i!)LLjj 

LluJAJA IjLai-j (JlaJ JJl AJaAkJ JjJ ^a!| L_!jJaJjJl jl 4 ( _ 5 _uJAJ^Jl LgJjjaJ J oja-*_Jl (JjuiaJl b^La. JjJ (CAll (JaAll jl Jj^ jl U^P pl^All ^jluLa 

^IjjJl ^*j J jL^jVI c>« iJJ ^ ci .JjSlI t> jL^V 1 J! ^J^' 'cij^'VI cjA 



. (j-a l_iKjI jl jl i^aaJl jjjj 4-jjj (jja V i1j.ia.lj Vjl jlj^ 5 - J j^-s -Aj^'j lA-^V' cJ£ tJjL* t— s^la.1 lilli^i i^^^-a-jlaJl 4_jLiiiil| j)c jlalll &*-}j 

. Jj-aVI J^ *aaJl Jc OJ-jJill AJ^j i JjSJj -g^J pJaJJj J^-SJ (jl ,*.:^"U '^.J 3 ' ^'j! J^ "-^J-^ (J^-^ jA^ ^^ jL^iVI L«l .lillj-lVlj (jr^-jll ^"J^ 
(_£lj jLuiVI J£ jLaAJia. 4_jLkJJ ,^1 « iWlun /jjj 40JJJa Ojai jLuiVI Cj&J ^ & \" U*?"* tJ» ' L5^J ^"^'^J a ^ ^4 <-£-^ -J^J-^' ^ i "^° L ""'I a ^* LP J 

^j>al| o^A -lulJ jl ja.1 (Jjla_a 

f Luu uL£j f Luu La au! (3^ 

AjjlaJ 1 g > ^ jlaj jli (Ja.ljxJl j^a <Ia.J^ (Ja jl t^j J.Jj| t n * (jj*^ V liUi j) ?<J*iHj ^-^ JS JjJa^ll fiLaa. 4JCJJ (_£Jll| jJjLkulll jl£ jJ IJLa 

L-ialaU (J^la. (j-a LlaJJ.JJ (JxiHj CllAaj J3 oLlaJl Clil£ jJ *^^ ■ * j? * a d*-^ V] ' " " w ^3 jjaJ jl j^-*^. V t^-9^ - —^'1 I'" 4_Pfa Igil *£-jjj 4 J J J- " I 

£CjJ ^JAt^ajlj liilj* oLlajl (Jajj-a ^J^-J j] .^F-'j 45^a. O-jljL Vj -^jj* jl j^-*^. j^ La (Ja. I JaI I lillj* j^a ajjlaHa 4Ja.J^s (Ja jli i(Ja.lj^ll j^a klullui 

.(Jj^aluLa <G| (Jj 4L_LmaJ 1-l»_iLuLa 
■LjjJaJ jjJlja CpLi. j)-a -(Jaillj- Ljjjjj ja LiJl jaijj jl <■ J>J°> <_£j^ ^!)UiJ -Lul-iJl L_Sjjlall (Jja J jjaJ Ja j-JJjJjll p<C ja> j] u^ l^jj 

jj) Jj-jj ^a 4 jjaj ja ^jaJl Ija jl Ljljjal j^a ju jaj J IJJ 4il ajj ^ja^JIj iiia». ^a liUji jl ^JLaJlujI pLu-jSllj pLj^VI ^- j^lja'j CliVLal^-VI 

ale j^a (J^^ '-^-i* ^U3 4(JHaj| (JjJ > H Jfj _L^la^)J Jjiajll AJ_^)JaJ '^ l5J^**U (JjiaiaJl I^Aj .(J^-J 3° i_3^-^' * J UI LS"^! ^^J^ 1 ^ Lti"^ ^W -J' l ' 1 *'') j)C- 

i - ! JJja 4AJ_)J dlLlj^ jj] l^Jj^Jj *LulAj]| j-lj pLaJl j)-a t^La^VI J'jji i*\' 'J (jliala JJjJJ jl ^ jl j"- I j\ ^LLaJ^ jl (jjljjja (JJj jl Clll^)^^Laj| 

j^a -*J ^J V aC 13*^1 b'-^ ^J^ 1 j]-3 tt >0 ^ljJ ^j ClJj^Jj 4_uljlJl ^1 Lllia J ^a* liJLa^VI jl -V-^>- ll^aja IJ] *Ul { _ 5 Jo .(Jj^-^l IJA (Jla Cjj^i. 

^jJalaJl ^jlia I, fljL^Jj -A-uliJ ^Ljj O^^Jt-aJl O-l^J J J "■a*' j^a liiJJ l^C. Laj . jj^JS j£ ^J^J frLuLJ La (j'^J jl ^ J^ (3^- J J^^ ' - la-jl -jLjuH 

-A-aiCj Ajj^SJ -ij-i^. V (_>^- ^J^-J tj " ^^'' AJala* (J^ -0 Jj-^ - l^*J .ftij^ j'"^l ^ (3^J f*^"^ f J a ' ""'^ ^^J***' c^ "^ -la \\ 3 iAJJUj ** j'^ AiliaJl jj 

.La^llJ Laj L-iJjVlj CllljLa^jlJl L_JJ 4^-lLlJj ^ Si a-im 4*Ull j& (jJLiJl liijJl 



Lljl Jj _4_LaL»J| ^jli^Jl LaLaJ gcaUj ^ L.U j ^ ^(jiij aJ oLjaJl jl ( _ 5 ^-^ (j^') Jj^'l AjjiaJ jLllcl L_lLi^j| 4L_lLl^j| IJA j^ aIjLuiJI (J j - *aSj| ^ 4lluJjJ 
(-JIjUj ^ jl a^Lil iill jl (eAj VI 4^-jaIsjJI Ajlc. ^ AilSa. (jt ^^CJJjjUjIj <LjjJaj| pl_LaJ^Jlj Clllja-aJLaJl alC (J-La^ AjJ^aJl ^ji*jl p jja ^UtJ LllLjlS t JjS 

_4_laj| t"4 nKl| *_Laa. ^Li. jA 

(jjll jl t^JjJaJl »ljftj^ll cULt^ ^ pLalaJl L^Jl cJ^>J^. cs^' o^la-aJl ^uLull Jl J- ja.jJl Jl -AiiiaJl aJiA ^J-V. cj^- ^LlaJ V jLuiJ^I jl ^IjJlj 

L^JJjj 4J^aJj jLulJ^U gt-ajjJl 7* J- ^J ^"- - ^al j <_£jJdJl t^lj^Vlj (JSjJI (JJjflJ ** a^a ^ja.j jAI la ^ _CllljajalLaj| -Ifj 4-Ja.jJjJaJl lHjlil ullSVI L& j^JaJ 

LaJ3 iaa jLuljVI » laJ > JJ aJj 4 ja-Jl jLaC-l ^ ^ JJ* ' ^ ** ^ A m jl *UjlJa ^ J ' "^ A^a. j^.J^* J t*J^J LaJ-aj-gaJj 4_a ; liaC. 4_ljSj 4-aJ jl -( ^a. j)jl£ {Cl J 

jaJLJ jLuljVI Jla (J*^* ^>J J V°*'^l j)-* Mp* ^^-« «-bL j»jSj ^Sc lilLaJ V (^l ^ ja 1 1 CllLijl£j| ^caJ jl (Jj ^a-Laj-^alll (iili jl A_lJilJ| liljJ p jJJ <Jll^a 

jA tajJaC i^La. -ija.j *Jallj| (JJ^Lj CllJJJ L^_La£Lj 4_x_ljlaj| > j ' "J (Ciil i^a_aJl lajJaa^llj AJ^Jl A-La^-alDl IJA j ^ ajjaa ll ** aaaJ I oJA jl 4_l3 liLj V La_aj 

.AJj^a'j oJja.j (JjV-J jLulJ^U j^Jalj Aa'jLa. lHj\jL ga j ^uL^aa. A_laJl CllUjlAJl A-J-aa. jLu *Ull ' ; A j ^J .jLaUj ^ jl a-im *Ull 

^jLukJl ^ L^J j— La V (jjll (J^l ^ J l j>* -^ ^*l ^* - u ; A_£JV1 Clilai^aJl J i^JjAJmj 

UL!5li ^i ^jUxaII fUJI Ac- jjj (jail) 

L_Sjj«_a LplaJl 0J1A (JaJjl 'i.J ^ * 13 (C^j| (Ja-mllj 4A_l*-a^Iij| LplaJl J (JuiaJl lilJJl j3^* W^lj W^W-^' L>* _)^^ ^LuiC ??JJJ (JaJJl jl L_Sjj*-aJl j^a 

Vp!iLlaVI f^ull aa jl (jjLaJ (J^ulJ oLj^i- (Jajll ( _ 5 -ljJ V I^LaJ LajJ i^^a.1 J^3 (Ja jaJj .^^^liulll (J^ulll jAj t . LaaJJ 

alAalkJll (JiaJ ^jlll 4-LlU ^ 11 (Jl£_kIiVI ' , Ult M jA ^^^-ujliulJl (JajjJl jj i'ojjla ^ aJJJ Jj (JIjjjJI IJlA If 4_jla.^U lj* "■ JJ^jI LHjLbJaLjjJ I »Lalf- (Jj-ojJ J^J 

_^a.LLaJ| 4_^.LuLaJl j^a J^a* JJ^I 
4-LLil ^ H (JlajJlVI L_LulJl aAalkJlJ (JaJJl jli 4 I ^aAj _(J^j1*J| j^ <Ua£ Jj£i\ jjjai * * "■*' LallJ 4L^jLijJ «_a-^l j>* ^J-a^ (J^V ^"LLaJ (JS_kIiJl A_Luj|AuJ i_liaJLa 

/X„ Jl 

liLa. J I^JJ aJ 4 4Jlja a j^Lal Aj^j j| jjjl£-a j^a ^^^liulll (J^ulll pLjj J I^JJ (JaiHi ;iiilj^ (jAJLa j$3 A\-»n^\\ l^LaJl pLjj J i-laJLuLall aUajJl Lai 

Jl£_kjVI JfJ -lAAA^ aj^ Jc.- ^j^ 3 ajja a j^Lal (j-a I^JJ (Jail I jl Q* f^-Jl J^J .^^H j^La V I jl (jjjl£-all j^^A j)-a Aa.lj jl J Lj^aJl ^L-ilLil 

(JIAajVI eJA aLaill JalaJ J^JaJj _ LaLaJ la > a jl I Xliaia J plilJ V I J §p*-^l ^ » ^* J A-a (Jlaj^VI o^A *_J-aaij AJa-ajuill LplaJl ^-uij aJ 4aL3 ^1 laJJ A_Luj|iulj| 

.LlaJj SJ gu«_il lg -^*;; ClLaaill ^a* (Jl£_kjVI o^A jl IajI Jaa.^b V ' ;> lia j 4AilLa ajl^-a A_Luj|iuill 

AjjJaJ etc. J JJJlij LailJ ^^- 11 jplaJl IJA 4_lajJ j)C ^JjjxjLaJl ^^A i^ajiaC OJJ-J-a o^ljj JjajJ aJJUiljll V] LjjuuJJ V AJ^jJl A-jljjl pbVI 1^1 LjJJjJJj 

OJlA Clil£ |j]j 40JjjAj| (J-QJ (J-a*Jl IJA jl£ IJ] 4ili 4lilJJl A-aj .(J"-*M CiLL-a Q* 4jL-a ^ja a <jL-ajJ 4-aJjSj jjJjlaJj OJJjiJl aj^-iaJ liliJl Jjiajjl 

(j^J^J 3 ajJaC OjSj 3 aaa tiHiA jl J*^, I l^i 4,_^ja.VI 4J ^jil La ^ la * ai*J jl jj^ Ll-a (JJajIJJJI Ia^J (J-a*J i " Ua ; (Jail I A^aa (glc J laJ > JJ ajjjiJl 

_4_aja^l| CiLa*jia_Jl fiJA AjJ^a. Jc 
(Jja* ftJJ^Jl j^J^ll W^ LjJa.1 ^ 5jSa aJlAj 4<J ajSj jl l^-jlc ' ^LaJ La L^-a^Jl ^a* AijaJl CiLa*jia_Jl liljj ^ia. (CJllI jLaUj -Ola-iui ail I jli 4^j| ojUaJj 

Jllu ^jllluli CIjIjajJI JS ^j-a ^jIS ^j .(Jj^ij*J Ca-aj jalStll ^j-aj Ijjjj JIjaJI £-a ^ JjLjI £j1 Jkill J\ iiLj ^jljj ; Jbu <*-lja J tjja jik^ 3-»-jjI 
.(69-68 JaaJl) {(liJJ^ *J^ ^jV ^ J 0! '^^ ^^ 4j£ ^Jlj2l l fljja j iljljla l^JjiiJ (> ^J^J t5d3 <&j 

La lg C.\jjjl * 1 JJ Jli) ^C_1J V I (J-ajll '— J J^ jl ^^ S^liJlAJ i . lH JU jl L_ijVI (_3ji 4_Jj^aala IaLJJ jli gCJJ V I (J-ill ^J^ (j-° LLlJ JALuLJ j)-a (Ja ■ jl-*'"'J V 



J TTjjaJl «_lialuJJ V (_£All ^C-iJ V 1 LW^ 4_J] T^^J ^-* LP A9*-aJl J~^ >'l Ig al ^'^ iAJjJAll &AA _j3jJj .4-*j|j 4JjLaJ»_a 4_iaJ A*J AlLuij jtlal ** LiLaa JAJ 

t^paaj) TtIajV -LwaLa j£Lalj iCllla^JjiJ L-AjLj dll^a-aj dll^JSj t4-3jftAU aJaJ lg_J £CJJ V I JaJJI Cllj^ 44-a^jia. jJJj^J ** *^f° ' . V "V g ^ ^ f J L ^ 

O.AA (jijJ (_£All i^LljVI (JaJJI jl jA lAUj (JS Q* L_JJC-Vlj .Pj^-f^ LP W^ '■ J^ ' -""'^ Jj 4 J jW^ J? <-£.J^J J^^ J? ** ' ^ ^ ^-J^J ^/^l K J^ ^J 

(160). (j-^l J-»VI ^ Ifta J jA 44_*jaJ| LJjJl 
^^•^ j^ _>^ ujL&x-a Icj^klLi f"La_ij asj a$ ^cjjVI cMI (jl -I^aIjj ^jlll dijjijJl ,~7"-; 3^*^ li-^ -7-"- 4-jjULaj- Aai Ljjla SjjjIaJl caa j^a f^J^j 

.O^-a AAaAvUJ 
jl W * l j 4,_£^a.l o^a LaALjAcI aJ & jjAa^jiS Jj 4_jLb j^a Jj^' (J^L)"*^ J J*J li"^ '— J J^ L> a HH ^ *' " ' "* ^ '^ !(-£.J^ *LkliAAa klx^=t gCJJ V I J"'"j 
SJ-aljl an J **-]!£ J ' JAAJud Jj lal LAjJl ~ ' " Q j aJ Lajl£ 4_LaC £CJJ V I JaJJI (Jj^aljJj .§p*J A-a ^ g fc """* J J^-Hj (J^-^* .j^-*Allj LSj^L? i -^- 1 1 J-*"" I (J& 

! jac. V AaJj J >"-"* (j- 



Jj L_lAaJl jUj LJJ*JJ V L JjS ^ L-jlill (j-a ja& Lj-Jj diillj V jl! 3 lalill jl V] . J7 ulll p jAa. jSJJ 'UjLiol ^ln i _uSlaJl jllj jl i-JjJLj (J^ 
aLa ULulJJ jl jJj _4_uiljJ jlAaJI J jLa^iLa i -J J - *aJ jLuljJ aLa -La Aa. Jj- '*-f k % L_LkJLaJl jllj Ai*ij La3 i^jSil _jSill Ia^J ^jij J& J 7*C-ajl ^ L * a jj*' 

(j-aj ^ji l_iIl^3 ^j^- '" p Aa. ^ ojSj 43-38 j^ L* j^j j' ' . u " j^j u^M ^ "*.;; t4_ia ljj_^i1 aj ^_Jl ^ ^ ->^>-' Vjl <■ °j**^ iLt ^-Jl r^j*^^ it^iiAj 

.TajI p^ 4_n^»j ji jjj aajIj 2,69 j 2, 1 oh ^ c^ 1 -^- 

(j-o jj^AJ jA j iL^-alLaJj Ljlj^jJajl oAlj] i, flJ^J al laj <laa aa ^^53 i(jAAJl IaA (JaJ 4_lujLla LllSla A9 i . LuLaJl jllj ^-llj A^lij jl jA t*ljj J^ 1 ^* jj 

(161). ^-^ f»J^* ^ aa aaJl aLkc JOJ 4_^aUk 3 jjl a 4ja-LiiJl 

Jaljlajl) -lie- jU^uJ) aUaj 

J* J *(S0n3r) J^>^' f»- ul ' 4 ^ n - L5^ ^° J* J 4 ^^-*^ ^J^° ^Uj^IujI aLkj LaAkluLa aUL* jCl jjJ ^-«Ia1| a!iLkil (^3 jljJaJl JaljLjil «aL1uJJ 

/J*ij' tail CllLa.^AJl ^A^a 0^^- j>* *LlaAa_aj| aLul^-VI cJ ^ '**^ '*-%_A a j)^ a ^-^ »UaJ 

A aiaj alj 4 jLl^ulil aUaJ ;JJ^)Ia j)C Jal^lajJl *_lialuJJ LaliJ 44_1jIaS| ^ ^-JAJJ I, fljl jj^J-kldT- aAJ^JJ '"'j^ jjJ "*^ ^ J J* » ""J j)^^ iaxJjlLa jLulJ V I AAiaALilJ 

JAJ ^-jl^JJJ (jA*_aJ lHjIaL^jVI ,* J a 7 (j^ L "'lj---VI fiAA ci^^. J&J i^AJ^All (j^ <JAJJl L_4j| (jALa j L4JI JAuLa-a JJJ La lA AJjJ Ljljj-ol j^AaJ 4Aj_jaJl 

L^JJA^ ■ jU'iL.n jjj 4<Jj^. La »LuLa.l Jj^-J -0^9 t*JjAj V ^-j] **^ lAa. Lj3 Jal^JajJl 4_Lilujj {CAll L **'j- -'■I (_gAt^3 jj^Jj _AaJIa!| ^ O^a jjJ^Llj jjj ' '""- 

(1 62). ^ '"-J ' " ^ JJ J-*^ cJ*>J ^-^V.js jlA-a \; ^"-** 

aAA 'f i . liitAM *_lialuLia (^JjaJ ^AJJJ dlLlljJa. (c^j) j^*U^ ^ ^-«l .W^ ^-fujLla AilJ gcJ pLaJli lApj 4 jlj^Auilj gciilll j-Jj AAjAllI Li]! JljJaJl g-llaJ 

4'LuliJJ ^CAll plj^Jl j>a <lajLj JJ3U-UJ iaSa Aa.lj J^J ^ ^j'^-J ClljaJLa .OJJJ^ AJJJ dllJljAa. Ai*J Aa. ,Jj (JjSJ (CAll ^ LiiallH lA jl^ a (J- lajj ** Kll^|| 

j^jiOjjLaJl OJLa (J- ^ajj Aj^LiaC ^ jja LU^Vl j)-a OJAjS AAaS LlljaJl j_>^J 'La9jJ| LJlJ (c^J .'■ i ?' ^Jj^ 3 *— J ^_P^ tj " *^j g - " T'^'^J V iAUAJ jA j 

LaS 4jla Aia^ajL ^JdJ (j^C J) LJjiJI (Glfl-BaCk f^J L_SjJ*Jl) jLli=Jl J- I jjj Aa.l gjWlulj 4-JajVl ^ lS^^J ' (MyOQ I Ob \ fl) 

AAjAllI £j\ JljJaJJ La^iL^- Jg la ' r - LJjaJl 1, Jul LjLa J9 Aa.jJ 4,_^ja.l AAa.Ll j>«j .(1 63) i_3^-i=>VI ■ a ' ( "- g r °*^ jj J ^%3-^ U^j' '^-^ ^-LLuiJI AAJalulJ 

■ ^ J^ 1Lt J ST" I l^'^'U 4^^ -*LuuIa|| 'f- gcJ*J ^jAil 

(J^J l-^jj-a --V._)^ laAiaaLJ ( _ 5 9- pLail j^a ?7J^J *J 4pLaJl L— LaJj O^-aJ (J^lj-a ^^-iJaiJ - J-a V I A^^J ^~ * '& ' J JJ^J j^^- JP^ <-J 1 jA L_ij*Jl j)C AijaJ La 

_pL^acl j|-a AjJ] grLlaJ La 

ojlj^Jl '-jL^J oj^ja.\j a^jj^ 4_lJ^a. ajjUa -*LaJajVI &A$J- '*-f k % J*J '^-^'V.jS jlA-a AjAaAJ L^J JjJaJI ^ L^aLaJ I 4_uilja. aUaJ (J- laL L_i^*Jl Jjl-J 

. ( _ 5 JaJl jpl^Jl j>a ^J^J* (jill *j'j^' jU nihil I (JJjJa j)^ ^»Ia1| a!iUaJI ^ AAulJja jl^-a AjA=kJ ^C OjAail AjaI jl (Jj .4jaj|jJlj 4_Jjiaj]|j jL«Jlj 

«Jaiia CllljikJ LALlU j)-a jj^AJ t^^l «* JLa aJ ALaJl L_liJJ j$k SLgAJj^J ^ AjS*a!| oAjAkli aJalll j|-a -LjaS a (Jj A^-JJ t^-9 ^-ij«Aj| Ale aAll gLa A-lJil Lai 

( _ 5 9- AAaJ (JjLuiJI lAAj 44-aJ gc-aJ L_ij*Jl jl_J jLulJ V I _J m ' "J ^9 AlaJl ^ a LtlJl J laJ OJLa L_ij«Aj| jjij AlaJl L_li3 i_lLaC (J^La. ^J 4 jLk^iajl£ ALaJl 

'f jCAiAll j^a lJj^aJI j^-*^* ^" J- —I JJul OAA j)-a lala Aa.lj J- <al& Jja^ «Sj jl3 .2p"l *LlLaC ^ L_ij«Aj| jIj^AujI (j-ajJaJj 4 aAll _JAaJ -4_ulSJ '"^j'l 

/Lu-ilJ jIj^ILujIj AjLla. 'f JaliaJl pUalujI LaJj aAll 
iill -^J^-J ' " I JA3 (JAa£ L_ij«Aj| (J^JlJ ^.J^l j^_)^^J O ^ 4-lLaC '^ **.. 7 4-a^C 4^-aa_a. AjLJa A^-Jj 4 A^^J 3 J A ' J ~ t "' 1 j}-* ^-A9 LaJ (J^-^^ JP^^ ^ jj 

:lJJVi JjV JUj 

All) jIji |3l-4 j^ljAja IjjiS ^lll L»ij <MiJ U" 4 l3^^ ^' Qj A ^*J ft ^J^ 01'^ ^^ ( ^J^ ^ ^3J^ 1-* ^-a VJ^d LJ' w''* - """,' V *u^l uj / 

.(26 SJL3I) {b^-^1 V] Aj JjJaj Uj VIjjjS Aj ^ J4i9 ^J^ ^ c3^J ^> I^J 

L^La. (e-lc (CjlaJ ajJj£j| L^JjJ^C jli lAUJ Jj AaL^aVLjj .LjAiilJj9 "7^*^ j_^A j oAjAu! 2jAJ L_jliLuLaj| ^L^ j>« I g jS aJ jLa. J- <aJJ ^ - gal Jill Jjjiajl JAaAJ 

.AJJj^aJ A-li^. j jj' a j|-a JA^I L^_J LjLjSjl JjUaJl (Jj£*£ .Q 1 ~^^ ^.jj J*^. ^ -a - a '^^^ ^ .1 J ' "" J 

I aJAaJ _0A1*J| XiLuLaJl lAlij j^a /gAa L_iJjV! ^tJajjJ ^CuLaj laJ ui «■"'> plj^-j jLaJl lA J*-aJJ AAJalmJ jlla V I *— a V I * '.'J plijjl ' r - (j '"*■*' ^jAll Jji^aJl jj 

jl al LiLa.VI jljll J JA»J JaV OjLaJl 2uallll ^AJjJJ ^'lunja jl£-a AjAaJ LJajl Ji^aJl aaJjAljIJ 4 jLlaVI lJVI A«_J Jc L^ilAAl AAJjaJl CllljjUaJI AAaJ 

^^1 aLuia.VI SJj^a j;^*^ AAialuJJ La£ 44^a.jJ A_LaJ^\j Jj (Jj-oJ *L»_uilj jL^ajj 4_Jjl j _tdjj£- JiL-aJl L^liAaJj _L_ijVI fciaxJ Jt" tgJ a£_)^. la-LiljV 

4 JAa ^laiJlAa.j L_iVI ^-"-Jjl P^'j^ J° (j J J*J J^"^* ' ^ Cly^*^* (* j^ ^a.LuLa JaAuLaJj ^Cul^i J Q - <aj| aaIjIlUJj ; *ol ■» ■ U| AAjLal* j"- * Jj alilC LaIIjAJ 

A9 JQ- gJl JJ*J gpAAaJl jjj^lll lAA jl J iALj j^a Laj _ JAa 4-laJJLaA.j L_4j| plijjl Jg- (j'^J jA j L-jL^C-VI QjJ j>al£ L_lj J 1 jjJ ^'^ 4Jj£_ulJ AAJaAulJj 

,3_? " '-^ ' ""*!' ^"^ ," " ■ ^ 



(Jj iLg_J <CLuiJji p Jij JaJJJj AJ^lkli iajia T'"*'J V J$i .^Jl-^ \|- — ojlg-aJ '(UinODIS) ^_Aj^ 15-*-^^^ Cll^AlaJl jAj 4L_l£Lj*Jl p I^Jl Aa.1 j;}^, 
**J ^ ■** *'"'*' *^J ■i"^" v l ■' ^"^L^ Uj^- ^.'""l &^A *■ °'J <-^l^ -i*-J (»J%J 4 Lb -iLJaj^aV ■ A *'"'jJ^ '^ I frjlLj lg t "j* 1 (3-* *-VO^ * J.I* ' "" *&Ji-U £=-uLJJ fj% 

lg ml ma.] .ita jl LaK ££jjj| la jj-^- j tsl^ajjl -ibjjj * J ^ U*?.l j^-* .-, *M-*^ ** ^"- A CIjjAjxJI ^ £ j ■**< la jj-^- 9 il g uiaj gr;'^-*" ^-^-^ tc\ (J* 3 ^ "\:. I 

_L^JJi*J j\ I gQjU*n P jij Lajl£ Ljia 1 1 (j-a JJJ"^ '*-^ u VO^ flj*^ J i"'j^*t J| ajjL 4_j|jlC. jj^ajjlj \-£ mij JJJ^J CllJjLa.j JaaJl j 

(JlLa L_L> Uj£ I J9 l"ijJ^*i» l| jj^Lj (jl (J-l^luLaJl j)-a ^ J^,!^,. ^ I g Jj£ Jj j^^aJl Ig aJ a - ^ J jliijVl oAJ-Ili! 4^ w*l| 0J1& (Jj^ » L *aJ f jij (jl L " 'j.'^*'« " L JjS 

(JIaJ f»J^J <J J^% (J^C 4jJ £cJ <LJ| Le£ 4 J^Jlllllj J*jJ| Jc OjjSll lililLaJ V Clljj£iaJli 4 - J j lajl I AjJaJ J^ >-*ajj IliujU La£ S'U. jl| 2 9J - *Jl J OjLg-Jl oJlA 

.Pfj-iJ (JS Jc jjUll jLtJj ^ jl =■ J ■ " '(j^Jl (JjjV£j| li^J (jlLiJl jIll Ig-jAj -^ ftjl^-all *^A jl j^J f=-^aljil (j-a .CljLlLaaJl OJA 

liLaxJl (C.J L_lL tail lilLJl (j-a (_£j9*l ^jlLaiLJl (j-a I llVI (j-a Aajj (j-a (JSl & J=i » J JJ <_C.Hl la^aJl I 3fr9 iAJjiA l"i) j-%.* ■" ^ '"^1 \' <J °"^*' t**<jJ^*»M iaj^ j] 

jA j) L_lL^aJl AjAaJl j) M 64). *"" ^*'j^ 320 LJJJ K^ ^ ^ L>* JUJl Jj^ LJliUl^J (-5 ^J ^jJl JjiaJli .oAjAiSJl AliLj ju*ij lilli «_aj / mij 

Ami UaJa <-a_uLi. (J^.|j ^JJJ jl A-llaJj-UJ t"ij^*i*lU iiilJJl A-*J . jLulJ V I 1^-3l1l^3 ^^jjl j|^a-aj| (_5j3*l (j-a JaJ ^AJfcLL^aJl *JjLuLJl ^ L^aJj >-^- a laJimJ o^La 

^jj| AjJilil jl fji*il ^^ Lai 41 . lL taJl AjAaJI ^-Ulj] ^ jjj^jl _>^ I ^j'j O*- 3 ^* (^^ ^'u'^'^J ^-a^C- (J*^^ jLulJ V I j] .L_lL^aJl AjAaJl j^a tS-LilLaJj Oj9 

! L **'J.'^*"*^ W^-^ L5"^' (J^^J^^ <jJ] t3^J^* ^ J'\^ ^j'^lj AjJalJl (JjLuJjil (JS jli 4^^)j L«£j ? laJa 1 1 IJA a^^a ^ Clljj£isJl 1^ -v^'Ln 

^3 oJj^jajI liiiJ* (JjLaJ 0-ij_>J **->J J (_c-j] ^ a uia Sjl^p. A-^J-i t jliiaJl (j-a pi^_)jl ^ al j^- J I -lia 'f ci^* j' ^ JJ** ' " LjLlJ L **'J t ''' j^^l lUjI JljJaJl *_lialLuJJ 

Vciiij j>a j^aJJ 1 aA3 4^jUJl lada J l 

Ojl^aJl aJala (J- lajj Laj|j AJJU l^jjl^p. A->jJ ^ -A_la_uiaj| L_Sj^)Jaj| (jJa ^k- lail a "^ I ^ al ma>.l jl {Cl 4 j^Lulil a-lil Cllli lUjI JljJaJI (j-a lHjUjAJjI j] 

Ajpbtll <-a^ji^. Ojl^a. 2-^J-i ALj (C'-^\ L-jLaAmjl _jli (J-La) ajJJtj^aJl lHjUjaJI gmJ jli 4lilJJl ^-*J .J^-^*^^ ^j'^ 3 ^' ^* ftA 3 ^ '^ (J-a*J L5^' u*J. ^ 

(JSj LaS JLa ^-UliaJ I g-L-^*J aj Lajl£j 4 LaaJjll ^.J^ (j-a ^^3 't"! ^-J- 1 (5-^] (_5jJ*-^l '"^.1. ^ pLjjl Ajjbul \-^aJJL3i Ojl^a. ^-^J^ ^Q^**^ (2_^jJ jj«jjl 

«_luJ JJJ ^-jljJJ J^C jJ] Aiia^Jl ^ji 4_j^)*ia 300 j>* L . ''°'l t -^J>" a J - iCr ^"^ *,:j 4lAa. g-jj lajJl gcilDlj jljJaJl l^JJj 4a-LtLaJl ^ gcJ,VI CllLlLaC IjJjS 

4_a.j^ jJj ^_lj| JJ^M ^t-Jl 4 la-mJl I lal JJJ La£ tAjjbJl (Jlja^VI (_yi ^ w * ^^\ 2_uJ^*iJl a-uiaJl dll£^p. L_49jJJj A iua Jl ^ CllLj^Ja Jak.j Cllljj^a 

_L^jiaa.^La *^ a\ 1 ^ > nl ;*^ l^-R-a L—Utj^aJ 
(Cl LgJLjj V dl\ JljJaJI oJA aLuiafcl ^ *> L^aLaJI lIjI jj-a-Jl J- ^ajj j^Jj .^djj| CllljJ (J*-^ ^^J^-^J ** ? mJVI La^J ^ A£^)aJl a|^*j| j laLa " Aa^l (JJ-aJJj 
(1 65) . J^-'^- M j>« I ^ Jjl aa ^JJj LaAaSlJ <-^.J^ g r °^-*^ P- 1 j>*J 4 f^J^I ** .!°*^ ^ /^ .! "J^ - i ^^- a cJ-o; ^jlkiil lHj\_1Jj1 pLLI a-maJI (Jjl^ulJ iaLala.VI ^JJ9 ^ j^--^- 

(jii J ^Jj-UJ^ja a£_)^. O^ jl I g ulJJ (JC- p-liJ] I ^ al > Ha I j^a I ^ J"^** C5^"' ^l-JJ^iil (j^ *Jl ' J ™ ' " jj'O'^Mj gJ^ J V I U^-*) l -^-a_ujVI p l_jJl ^"«J a laJlmJ 

L^jic O^JaJ-kJl jl AjJ^^JI AiUaJl oJA 4-J^.jJ A-lialuJJ V jLulJVI jl J^ 4frl JJ^'I (j-* Jj* - — J-}3 (jLuljVI - ' "7- lfrJ9 l-aj) ** j"- ' I CllljjlAJl (JS -I '"-^1 

^ ga ^ g J3» J*^ '^ Ojjla ^j 4CllJji ^lajjLaa. j^'^J J-^% 4J^_>^ uW^* U a "^ L5^ cJ"*- 3 ^* W^J"^ ^' l&Lj^Jl ^jlll ^Ja ll t"4 nKl| La| _AJ*iiJ 1^ a | IJlJjjiV 

_pbj^£Jl aJi^_j 3 jJ ■ ■■ ojjj-oj jjLjj V liLa^VI o^a jli i<^\'^ J) XiL^aVljj .L^jI^cI 

Jl aJLUil^J oJALa. AJJJ^I Ai'UJl JjaU lil]jlJj 4<JjUaJl jp-^JJ 1 nlu 1^ UftJ j)£^ pliJl ^ L^J^IljiI j^jll Ai'UJl 44 jja a OJJ9 ^a_J 4L^1 nulVI OJlA Al*luJJj 

aSLUI aJA alAaJLLill L_jjLa. Jli SL_LLiLaJ Ig uti j)C pliJ] JjljJl L^aAiia J 4_Lal£j| QJjAll AjjLjJ^I AilUl liljj (J-aJLLLilJ V till ftulVlj .(_£jiJ OJ^ 

(jllaJ liLa^Vli .LaljJ jl jjJ l^ja. J Liia V I Jja.j tJlj-i) Jc cJl aJ-ilVI ^cLuJJ ^^i 4^ Jk Jl jLaJl (jLacI J CllULajVI ^ij*-« J ^J^' 

j^-aJJ AijJaJl 1$ Jj .aAiiaJl IJA JJC- dlLajLl-a t^LaxJ V I (j ^-"**^ L_lL^a a > Ha J 1 g ^| Jaj <al ^*J CllljLkjVI O^A ^JJJ La^JCj 4^ al Lil^i (j-a AJJ^£ lHjIjLlu] 

(1 66) / ^^^ J aAiiaJl IJA jJJj 1 g JJJ AiLuiJl -IjAaJi j-a liJLa^VI 

Lal I JJJajJJJJ JJJJjJ 1 g ulij plia.V (c*-^* '"^ *^J.I^ ^J .'V.^- a ^^ ^J • ^3 J ^-° J^ 4 '*- uia J »l ^ j JP ^ "^ J^ ' r - JaliaJJ jljJaJl LgJ AJaJJ Jli Clll^La-Jl (j-a 

/Jc- J-alulJ <JV ,_£_)a.VI JaJjll i . nil luI ^pLuJ JJC. ^ *°'^^ t ; 4_Jj-aJj|j -( _^^)a.VI ^aljlJl lIjI JljJaJl (j-a 1 g ulij AjLaaJ jl Lftli HJ^jJ L_2ljjalj lli ^aJJ ul^tluil 

_*C,Llij|j iA-lJLaaJl i . lJljaJlj 4Qjl g Jlj 4AjAulll pl£ill (JXa OJJjS J > >-l JC 

tj-v nil! (JJJ (J-* 3 ^-*^ -J? '* ^ l5Uj' L **'"^*' j' J7- >Jl p J_)i -i^-l J'"- Jj^J ^ J ' "^ j J J ^ JjaJluLJl j^ai 4(_^aJ 4JAJLa jljJaJl ,_^J Aj^alll i . nil > til jj 

4<j|^cl *' r *-l (^A J ^ Jj^'l p l-la. Jj L_l JujVI l-i&J L *° ^ t l J&J .A£^J CP-^ J J^-*"l J CllLlJl jLlliJl Jg- L^-^*^. J^-3 4dlljjj| ajL-^aC. gclLaJ {CAjI 

.dlLLijll &JA Jo JjJJl l""-** VI j>a^aJj 
fljQ- a -L_JLij| J- p I J - ^3 V I aJA jj^Jj . jjj9jJ*Laj^j£ *'»'' 2Jalia-Jl 2jJJl 4Jl1l^J| (Ja LujIj£| (CjJaJ liaJl dlaJJ *> ^J a > a ^ SJa AjJi jljaJl Lal 
jl Ja 11 AaAj t^liJUj 4L-JjjiLlJl jjiJl alaJl Jc- (J*^*J P I f* ""* V I J'"- (CjJaJ jli Lj^LaJl ^tijJJ 4La J=^ jL»_mluj| AJCj .^JJJ jl pb^uJ jl -T- 1 J ^"- jl 

4_] n ajj I 4_jS_a-a 4-LLlj! q ( L ^9 1 liaJLa I J liC l Sl3 ! _j]| O j-s- . >-<l | . ' j &] 
(1 67). t^^"^' J^ aaJl iajaa. <JjuJJ Uajaa 4_a_uia. pliaC-Lj 4_ulij plia.j ^ jS aJ jHaJl jl X^.jJ AjAkJ j^-J O-**^. ^ Aj^aJil ^UaJj 

AjjaJl lIjI JljJaJl ~^"» a L^llLaJ aJ j>aj 4gcijj| (JO pliJlj AL^aJl (Ja.l (j-a i_LaA V I ^A-t- J 1_>-al Ajjjl JJ*'» ' **JJ"^.''I Clllj|jJaj| (j-a JJJ^l ^-lulJLj 

_pLJl LllaJJ AJjJI LllLLa La-Laj ^ ^ <a-a LjjJC 

IJA AJC aJ*J Jli AJaJl lHjLJjI^II liiLaJ 4iilJJl A-*J J J-° j^^* (3**° L5^ ** ' ^ ^ J ' (3"**^ ^W^j^ ^jjl J'" OJ^SII jl LiLa j| ^Ujj pLJl ^ la u! Cllajj 

.^ijJaJl liilj* *_a ap^UljJ i " iSla LjjJC 3-**^^ 

-Ojliaj J g J9 sJ»J Jli oLlJI A h\ jS j ^ L^aLaJl CllLa.Lua. V I A-a LlM- 11 Llujljj* L-LluI JJJ AJj^)£ ClLui-lT. 4AJ^)J| lIjI JljJaJl gc^tJ 4AJjaJl CllLjIjJaJl liillaJj 

AJjJ l-jj- *a-a <OV i^LJl CliaJ* AJjJ] 4_ap!iLa _JJ^I (_5j_)^j| ' ; LlS jli |jA JaJ 4AJ^)J| CllLJljJpJl LgJ ajjlJJ jli *L»_uj|jj| (-LjjLiJaJjl I) AJaJjlA V I JjJaJLj 

'"^-1 JajJl (j-a ■>^1> AjJI O^cLuLaJ frljjll Jj 4-La^lj CllLui-lxJl aUaJ L_lk-t JJ ^3l_j| 3iLuLa Jc- -ija.^a a-Liia. Jc JJ*JI j^J La^JCj .4J_)3 (JO pLliliVI 

. jj*Jl (Ji.U OJja.j-a 
V LjJjJlJ* pLJl 4iLj^ gcij 4J (JjLulJ ^-a-mll JJC p^LLal l^JJ-mJ 4_j| lilJJl ililLa-ujVI jj^*J L$J.^^^ LP-^^ i-jjl-J-ujI j>a ^a.1 t-JJiJl pLJl J -Tj- laJl jl Lu£j| ^*Jj 
_ZiLal£ l^jjSj AjSjjJl Jc ^^a-jLaJl a_uiaJl OJjj-o ^)jS Jj j)J«-ll 4-uJ^C ajSj jLllLjj 4lfrjlc jj»il ^TJ^- ^-Jj^-a "^ J J ' a ' ,^'» M pLjjl jLuJ^Jl ^| i f * ! laJ 

.lis. jLa. J^ uij 4 jLuiJyi g^c Jc 4pLJl (Jib ^£-ajJl j"*y lillil 



OJ-UfJl jj-lJl L_j|j iJLa^d^U .AJ V l-JjJj .pLJl -JjLacI J OpLiJaVI L ajuJa (_JC Lg-iJaJj*_i] UXlhJ *JJ.'^ ^Jj^ ~ J. *^ LA-* - '"^ *^J.I^ ^ SF* - ^ L ^- a ^*J 

L_iiLa. CA-^ 4-uiLuia. jj^J* jl 1 £ j' r - L . '?-J LaS .LgJajOlj ^i tg_J ^ Q^a Jl * -la J 1 i " ll jjl £ J I i " ll - la a j L,0**n jl jla A_LalD\j (_j-a .J^l (3**° LS^ ^J^J**^ 

.(Jl ftuiVI lJjj jj^ J 3 Liil maJl ^lajjl L£)LJ| £y» j±& j^a ^jj l_i±lJ| I^Jj t^LJl jjliaj Jll AliaLJl ^Lijjl AjlJS!)*] 

lllSla -19 jjJjJl fiJlA (JS (jl AJJJLaJl &J1& i " ! jJJ j iA L^aLaJl AjLaLa J ^Q*^ L^a-Lt >-^- ill o ajjLa-a (JjJ«-J <^a. jpl-^ LP (*-^J L * A ^ I °^* L>* i" L ^JJ La£j 

.AJ.Aj1 Oj3j AS^)»_aj -La*La iJLaJ (_J^\-^. (Jj| Q* CJj^' (J' L . '^J ^-^ LaLaJ 

■4 uiajjj aJs di\ Jail jl La£ taLlaJl Jc (JjV^ Aj| l£t^ V -J-a^-Jl C- litJall jl tJ]J .4-CjJ j)-a AjjS ^^jJjjU i ■ u£ jJ 1-lLuLaJ ILaa Jl C- litJall .A*J 

.P_jJI (j-* JaiLlkJll Ajl£j p ^- *Jl gcij J oLlaJl L_J^J Aliajl ^J- 1 ^ ^ A ^C- j£jj 'LaLaJ L_S3jJJ Ajj-aJl AJJjJj 

A-LuiJJJ A-a^d AjJ j| tJJj t jt U4.VI jA j^a 0-la.lj Ajj C- iLjaJl AjaJjJ V "JJj *_aj .A-LLa^a OJ^ IjLLaJ La^llll aJLs. J ( _^Jl jp^l 4-^-ljJ 'oJ-Jl Jj 

Jj p -lijJl JJC a^Jl ^ J^'^'l ,_£jluLa (J- gaJ iLaLaJ {CJ^jjJI (Jj^\ Z&J* C-A-* ^ ' * ^ m AJL^l\ t*liJ ^ &-}j^.j pLLI JjS jiiJl j)-a O^jSj ^Iljj ^ LuaJ 

4_luljJlj Jjl/(Jj,a-iL> 5-4 U^J P ^° L ^ 4_luljJlj Jjl/Jj.ajia 5~1 U^ ajlc ^3_^l I^A ( *ij) jUJ/Jj^jIa 550 (J] ^^-l J ' ^ -^ 1-^a. aJIc^ CllbjluLa 

.AjpUtll Cilia jVI ,jk a^jAiaa Cli^\£juLi ^ jj£jiiiJ (Jjl^Jl JjSjjjI IJA L_l±> hjj jl j^-aJj _((_5^)^J| AiJLaij 

AjAiJ C- ^jJaU tCjLaJl pi lSuJI jl m ^A X'VI -Juj LaS Lj^LiJJ pLJl OJ^U-a jjJ Jj^, j-jSjjll (Jjl^Jl JjS jliJl I^A jji La^laJl C- ^JJall 2JUi. ^ Lai 

Ij^a (J-T'J La-a La^jll Ojl^a. <-^.J-i j>a ajjL^JI ^ Jj^jiiiJ JLtil ^jluLail g-Q-^jj tLj^LaJl (Jl U J ' ""j'1 ** .. " U^ '"J (_£ Jl J-^J^ Jj^J^*J AjJllUl 

.LJajl 0Aa^-Jl Ij^LkJl (_5^*J jl A-jIbIlUJ Jj^ jiiJl jl Cjj^Jl dla - lajl J3j .OJj^JI AAC ^Jj (Jj (JjaJlJ jljJ^Jl (Ji.U Jj^.^-Jl (JjLulJl j^a lAa. I laJ > l! J 

• laj tJjjij tLjjjJl ■jV^i'i Ja« ajjJsjVI Cli^l^LaJl qj* jj^m JUajLj -aijLaiJ (jSluUI -ijijJI -Oj^ (Jj XiLjoVL- jj^jiiil pj% o^IiJl ojia pLLlj 

_<JlLLj| aJ^JI pIJic. ^Lla aLaJlml 

OJlA j)C (Jj^uLa lAa. L_ilA ^Uaij ^J^-* ^^ 'I JP^I 1-^-3 !'-^ J^-* V 1 ^^?^^ ?SLai J^ laJ jl JjS^iiJl j)-a aJUJI *LLa£j| oJA (JU "^ > HJJ i, JjS j)^Jj 

OJlA Ajl_ula dJl j Laj _JjSjio (Jj Aja jj^k-Jl jj^.j^jj|j| ClAjj^a gmJ Jj-^J ^^ ^Aj| .Jj AjLuJJ jlli'n J^J| If. ^JJl Jj^ la a_ja aJ3 iA-A^-Jl 

(1 68). ." ^" " cK^ plijjVI ^ aJl j£_ui ,_5jluLa I^JJ AJLuJjil aLilJ <j* (_>^-3.} g"^^ ^«-Jj .Aijja_a JJC- Aj£j| ^l AJllalJl aJLuJ^)]| 

f.l 1-.A. Vf | jj^ AJLi. aI^L (J^A jj<a V] l'^-" UJ^. *^ 4 fJ-3^' ^* ,e "- AjLa.Uia.1 * J A 7 J (_s-sJ L-lK A-iJaJl JJaU ^Ua^ jljJaJl -^Jjjj jl ^ l^LJj JW"* *^J 

. >** *\\ JLUI J kill IJA Jla Cj^aJ jl AJ^r-i A_jV (j^»J V J S|aJajJl ^UaJl 1 ^ * > ?-> J 

aJl^i / jjUo\| jjUa CllLuilJl oJlA a laJLuU ^^1 jjJJl j^j t Ja. ^^1 Jl a£I^1ulJ| aIUJI A^LaS g-Q-^ 1 jljJaU aJILa lIjLiJSj aja.L^-Jl jjJJl a laJLuU 

^)jUa JjJaJ La aAIj ._AJl l '"'""'j J^*l ^*^* La^JaLuliJl AAC Lg-la ia.ljj| ^^.Lia. L_ 5^)fc iilj (jL^Jl JjS I g'^J^ j>a %92 (j ' "^°*^ CS^O Jj.l^ ^ 

Aj^Ll^. ia-ulJj frlj^-il (^ L_jLlu1jVI (_$Jjl=> (JE- tJjJU ^J%J iJ^UaVI ^- AJaJ^.1 (iL_jaJ jj^ CllLcLulJ jljJaJI A-llalmJ _j^9 |Aj|^)Ja ^ JQJ^ jA i J^JaSjl 

.^■IjjjI (Jc J-alc-VL jl^alujL 

l^_J ijJ^Jl x t l laJ > HJ i JjUol| ^)jUa jli tAJjlA OjSj AlUa j)-a plj^-ll J _jHJl ^Ju-aJj jLlal Aj^L I g - ^J'" » ' jj A^J^.1 i - L1JJJ AJiaJJ La-a A^Jl ■'"-J 

l jjUqI| jjUa ^ a la I jj^J jlj-JJl (J^La.j ,aJj>i ila JjUJl IJl^J ail I Aja-La ^cJl t SLaJl ^ a j J ulII I ^UaJl Jl t*lJj «-a.jJj ,ALjJa CllLaLuJ (j£_kJl 

Jo i jjalll JjUa ^oLuLJ La-a JoSa ^ a la V I Cj^LjaC. CllUJa (J-^-QJ AJaAjliia Aja.la.Vl (JJaJj tA-lLja& OjS jCl J laJLull Jl g;LLaJ V J^i t-J^J tAjjlj 

J A^Ua jJl^-LLilJ V Aj| LaS tiKJKi i _] j , U >; V ^-JjiaJl jl tJJj . jljJJl J J^UJl W^V^i L5^' A^UJl A_La£ (j-a (JlSj LaS (jJaullj jljJJl aJj^_u! 

(CJI ' jjaljl _>lUa (JV^ l^j 4(J^J^ CJ.IJ ' Lt J*-^ .-ijAa_a JJC. AJlUa jlum AJ (J-LaJ Ja53 f-Ljl Jc LaLaJ 1^al«_a CllLcLulJ Ailiaja 4^_a. jlia Alla.ia.1 pUjj 

lAa-La- jLuljVI * 1* "•" ^3j .!■*?■ AJjlJa AjLuIJ Via. j-A j iiaSa AjlJL lAa.lj V] ^jj L>* ''"J V AJli ^jLajLS t flj) La jJS AiLulJ L-jl al^JC-jLS ^ J ' "f. jjj 

(169). jJ^' ; ^J jljJJl J JaUI AjjLill j>a lililuLa iA^lj^l CjljjUJl -AJ !)lla ^JjLJl JjUa (j-a 

OJlA ^jjJaSj jl A*J3 .O^-a (Jjl Aja L--U uSa ^cJl _>^Jl J] aJjaJl Jc- W-^'j-^ L^ J *^-*- 1 'j *j^^ C5 J W^' Ja^-Jl J SF^*^' L5"^' j^a-aiulJl iJLa^jl jj**'*' 

_ jl£Ji AjJjJI oLlJl Jj Jj*J ja-Jl J I g jl .la Q* Uja. L_jLjjI£J| 

jj-a L_JJjSj tl^J^aJa AjIaJ Jj .1^-lla.J AjL^J J J^uJ^iU (JjaJJj AJjJj ttll^JJ J^"- I L^-JjJ Uj^. ' *° i :-""'M CP^jl J W- J JjaLJI tJLi_uj| I^JJ LaAJC 

Aja LlimSa ^Jl jl£-Jl Jl (Jj^ajil j)-a jSLaJJj tl^J^Vj j^-a Jl Jj*J J^- *J^^* tJLa^J V I &JlA ^aLaJj 4 jL^JVI Jj (J^^-^J^^ Uj^^'j ci^-lj-^Jl 

_L^jJajJ*J (JjI JjAulilj CllV^LiJl A-JajCLaj jLjJl ^ ^a A_ajL a ijL^JVI ?T I J-*1 ^jlja^lal Jc- ' ; lliLUJ J^l Jj 3^W 

Jj (_L-aJ jl Laj tjCjiJl JjLuiJI Jj^Jl (J^aJ LaS gcjJl j^aLJl lJaaJ CjLJ (J-a^J ( J*^ A j'j^ i — i V I **-*-Jj' J"- * AlJJ jJl) aLJJI Aia.jl oJA (j!iLa.j 

iJLa^VI L_jL-daJj .^CjJl IJA ^-jQ'*^; _J^Jl f J^Jj ** ' ^*JJ '—sVI A^uLajkj L_iVI Aj^J jjJ La JlJ V I * ' ^ Jia O^J-a JjV LuJl Jj A_ia C_La.^)a. ^cJl jl5LJl 

CjLVI j>a (JS lia jjJ JJ***jJ iA-lLJl L^ijLcj (JSljJj AjAu! jjLa jL L-jL^aJ gtjJl AjJsJ Jj| dlLV^a •gCjJl » - ^a j j *J~^g 'I fi_p9 U^^- *J^ J^^-^W 

A±a.J l^jJ A^aJj j^a gcSa J3 jj^J (JLa^VI j>a lij-^- -^?- U^J .***l. ^ j^a-aiulJl iJLa^jLj tJjJl ^«J _>^Jl ^1% ^ i^^uiVI Jj C-I^Jl J'" Jj^Jlj 

_oAjAa. aj^A 

Lg_i£ O^J __ -( _^^)a.l O^-a AJJjC. (JJjJa -^J L *°^J 4 S^^ L>* '^'J-J^ "^ J"*- .''I Jj (J J ^ =t J L *°,:^J 4A±a.Jl OA^J fLJl J j^aiulJl tJ^i_uJ ?taj <■ iuS Lai 

*i^J (Jll OjJl (^ Lai _3 llmVl aJlA Jf- AjaLkli Ajtiala AjLa.j Aa.jJ ^la toAj^C- CljLlLaaJ ^j^-j j>a ^-Jl J^J .^ g *'"■ AjLa.VI J 3 ^ U^* ^ AJAxA 

CllUjliJl OJlA JS allaJ LJo OjljJ tJUA jl - jjj- ^T_Joljil (j-a ?Aij*J V jl^a Jj ftJjaJl CllljlajLSJl L_fiVI W^ 3 ^-J * ^ Jj jjJ'^l tJLa^ul 

. j^LaJLJl L_JJ aill O-iljj (c* J ^ ^,:' e "- J .1 ' Lt *^ J **J^ 'I 

.AjJjJl djLljj^aJl j|-a Jj^i AjLuJL aLuJ (A-lJa LjI^C-1 J lft^)A jj L^3jj p laJLulJ jLa-klil (c^j) ' /j*\U^jVI J^ 7- ml L3JJ J ^J^-^"' L **'jj'l jj 

(_gjijjj A^lcLaJl AlLuJI 0J1A Jf i . llitJJ l-lj_ja '-^-Ij ' M jj^ jl Vj iL^jl^cl It ^ i_Jj!ijJI£jVI J^ 7- m I 1 g ^ laJLmJ Ajjl-LajS A_lcLaJ AlLuJj ajuiil IJA (JJaJj 

(_gjijjj AJ t-&J-tLa i_JjljJl£jVI J?aJ Cjljjl (j-« Vlj^Jl -A^J .(i-jljaJl d-llj^ j>a jAj) Vlj^Jl J=^V. Cj'j^ 5 ^' ^ !^-aLuJl i_J jljJl£ j V I (jljjl J^ 

.LJaJl l^-la C-LJl j^a Aja.Lla.1 Jc J- ^raJ La£ 4 Lg_liC 

AjjjJajJl CjUjI_J| 'f- AaJ*J j^i l-^Jj i jLa-kliVI i_3jj J ^J^-J^' J J J.I , ^ O-iLa a - *ag J jl Vlj^Jl A-lialulJ V tAJJ-Uil L-jl JljJaJl Qj* OJJ*£j 

AJC. (Cl lAJaJiJl pLt-aVI A-a AiiaJl pLt-aVI pLSJl A lalj >*"~- OJJ^J oJ_ja.j-a ^j _ JjJjJjJI ~- gaA AjJaltJlJ J]| jjAtJa^jl ajL^ja. (Ja.b ^ JJj^ "^Jj^,. I 

j>a PJ^Jl l^i iVIj^Jl jljr^ L^J ^-Jlj^ t^^-^^l jl Q H pIJ^I J^l J* JJ^VI jlj^a^Jlj .(pU-al^J (jiLaJl j|jl*VI J&J) JJ^VI jlj'm^ll 



(j^ajja (jAtJa^jl jLgjaJl J jLa LU VI (Jjljjl _jj_j* .J^LLj ^ a \ij lj * ai ^-g j '"^ JjJ^.. 1 fJ^ jj j.!l L ^ Wt^ J^'l. ^j^- ^-jLLaj j* ^ ^ l -"*&'! jLgjaJI 

(1 70). L_JjLJl£jVl ijljj' J Vj^J^I ^J^ f 1 "^ 1 J^ 1 J-^)j *Ll*- L> Vlj&l 

CllLuJl |JA (jljjl .Lg-a-tJa^Jj Ig-L^aJ ^ i " ]| J > iia 11 lg_J (JJJU 4->jl OjLt-^C- AJJIjjI JjSJj tLjAJjal i . Ijla J J-aJJ dlLlJ jA (oUnClGW) AJJjJI CllLlJ 
toAjAullI 4_a.jjllb (JjLuiII IJA JJ-aJJj i"t)j.^H i . i ^LaJ 4_aj|j L_j|j 4Jjt_ui ftjLa Aa.jJ L **'ljJ* "<M oJA LJljJal J'"- J tfrljAa *UjJa ^**'ljj* '"J f_ '*^ 

. L **'ljJ* '"'1 jjj lHjSIc jll ajjjLaJl Jc I g -"0*^ djLiJJl 4^Jj (J5J*J ^^ -^J 4 ^?\3^ L **'Uj* '"'1 &JiA jjj ijji*^* **"^*'U " J v """' J""* 1 ^ ^JJ jll ajjjLaJla 

(171). ^-alJoA (Jjja (JC- OJ-kiaJl (j-a ^-U'l^J (G-Jjl jjjjjjll ^•Ij--w*1*>llj C-jLujI a J%J 

i «j|j UjUvi Jj^.j '^ «JaLa (J-jta (c^j <* *<K ^ q* 4£jaJ3 ^ jjl £ a] jj-i ** "'Jj°'^ *■ "^ **"^j \:- ^ J*"- C1iL±j oj-js J (JiLajj J^ ^.l*.!. ^ 4_ja^J| &jia jl 

ililljllj ^AueJl (Jjjja (JC jl ft.Jjaia]| 4J'.}|jb AjIJ pUlj* (j-a <■ s\ **"*Vlj ALt-sall J L_!jLuiVI I^A (Jlla Jj^J ' . u *& I -^ ClAjjJl jj^J jl (J-1^1ulJ| (j-*J 

_3_ja^-J| bJa lHjLijII i-""i (_£^Jl (JjlLaJI a ^Uc.j Jj^.j ** SjSa (JaiJ (jl LJajl (Jj^IulJI jj^&a 

jjJail guj ^ aja^lU I A^ jj 

_«.LJlj jjIjj Vj 1-ia. (_5j3 j^i tiiJJ A-aj '-^> ^ *° < ;°^ 

tL-illaAJl IJA (jlaJ* ^jlll JJjIjAJI CllLjjJjJJ (j-a jj5>lj JjjJaJI ^JJj .(j^-°V J-^ 3 ' ^J^ W^Jj Uj^. (J' ^ ^ ^J^"^ Cj'j^^' Jj^^' AjWiiiM ^^J 

Ajjj (jJl (_^j^.l lHjIjjuj! a^.jj AJuaJl diljajuul 0J1A Jfj .^%3J 'oj«_kj <laj»jjl (jjc- (J^ fs-^-J '(Jj^ - A ? i J- J * ^y^r' (J^ CJT^W" L>* ' r 3 ^ ? cJ^ (5-^ 

Jjl laJl ajuia. ^j-a ^^^-aLaVI «-J^I (^ Lg-la OJj^.^aJl (Ja^J (j.l* ' "" _) J ^ :::| S9.J t^ 3 ' . ] ^'^ CJ» ij3 J ^ <lajLajll dlljajuul OJlA JJJ (j-aj .Aj-ajLaJ lA J^C 

4-uUJ (JS CJj^J -^*-r' ^ ^^ L ^""* J (Jj 3 S-jLaS ^gJJl la3 UJa "^ I J-La LaLaJ iLt-a jjluLJJ (JS AiiaJl lHjIjjujJI OJlA JaJJJj il^-la (JS '(" L5_)^' ^ J* ' " jjj ' ' ,r *- 

IjLlLa Aj-aJ»Jj-J a2±J La J^LJa gUJ /g^ OJ a^. a-aJl ^**'lj* '"'1 p a^i_a » Ljj iAijaj OJ«_kJ j jJJ a Aj-aJ^\j (j-a ^-IJiJ L-a A^. jJ OAi.1 a 

jjLLJI ~ ' "-^ 'f- LJJU (jj% jl 1 1 '^J S^.^^ U^ ^^ ' .^ '*^'lj L **'lj* "■■! o^A ^ ^-" L, lj; S"*-^ 4_Ja»J Jjl-'l gCJJ (iLujLaJ *> a^a JJuliJ ^jAj^. L_l±m t^jUAj 

JajiuJl a^C 4J (Ja^J La-a 4 JjLLJl ajuia. ^Jc OjAJ UJU gpJjJl jj^J '^'^ LiLaJlj L **'lj* '"'I *^ (J- ^°Jj iCl±]l£ LI <1a A£j^. (C I J J 1 - — ***""- AiJ V (Ja 

.^tJjJl U^ 3 * j' Jdj*"^' J^^'l jl r-Ljjl aAuJ 1 . lj-LHJ 

4_a.jj £i.i 2_jLuj jj^J Liiuij jj^I u^"^ <jH_J* '^Pj ^ *^ J? I l* -^j^-j^^ ^^ 0° L *°'*^,: j^ m U^i lj ' - i ^?-^"' ^Lr' lJ- 3 4l ^^ (c-j] ^L^aVLj 

Oj3 JOL AJJJ9 iAj^Li^J JjLkJl L^_ia L_JJjJaJ ^^1 *LiKjI ^ a.1 lHajI A-lJjJ ■— a j^i ^ a la V I ^CJJ Lai 4A£j^Jl aJlA L_ SSjJ fCjl^-a ' *^J J^ 1 ^_>^ 

^JlilaJ 

fU]| C5 J& jJ-uJl ^ J^^l I^fmjnijjti 

^Jj-^'l ^ j^JJ (_5^"lj ' ^""J 'I ^_)^*l tJ 3 ^i*^ (4?^"' L „J. I aj^Lul CllLljJ^aJl fiJA j>aj iC-LaJl ?JaiJl ' r - J^ 1 "! » J laJ > uJ ^^^1 CllLljJ^aJl ^^A ^ LJa 

'f jljJ^aJI ^jJ-U-aJ jJa. pUaiJl IJA g-'Q^J _4_La aSj pLaJl L_JJ^a (j-a ^ j£ aJ t JLaJI <JjuJJ pUaC. Qfrl lakJl bJl^l AjiiaJl ^Ij^JI » jL >- 1 (j-jJLa ' r - ■^■jJ 

La-a i_ialaJl <-aj|j3 ' r - 0^_ja.j-aj| AjJaC-VI ^JlA ^cJil i " Ua OJJa-J jl J^J ^ pLaJl ^JajJl ' r - <CJ-ulJ j^jaJl ^ I^JJ La jL.A. I LJjaJ La lijj 4*LuljLlj| 

(1 72) .Jl '".' frLaJl ?JaiJl 'f (CjaJJ JJ^I ^-a.l_uLa -AJ ^CJJ*J 
.ic-^J-a 45^LL O-iljjj Oj5 J J^J (^Z- r^^J cJ^- 1 Vj jA La LJJldLjLuU AJJ^I a-Laj-^ajll IJA j 

diLu ( _ 5 lo JiaLajj 4_uiajjj ^jJl plj^-ll Ul Jh CliLiJJLa iaUaJJ LaJl -^ Lll£-a ^jjJajVI ftjSlI c!*^. (ji CliLill] 2-^-jj j^VI cJ^Jaall jl A_ia < j l>* V L<^ 

^ji Jj^.^-aj| jjT- m£V I ^cJJJ <_£JlJl jA CllLuilj -( _5jaJl ^ a^iLiJl ^ oJ_ja.j-JI CllljLiJl L_Luy jjJ jjljJ ^-Jl La£ tAjic gcJaJ (_C^"I ' , ^J^'l ^J^-J^" ^?-J J 

Le£ tLllLljJl Lj^LaJ i, jLaJl aJ a - gaJJ I ^j ^-^-J^ CllLlli] AjjIiiJl 5-ajSJl jl ,L^JjLllJ (jjjl AjjIiiJl jlj^Jl j^a J^ ^3^ J V> " A ^1 LaS (4 ulfljjj ^Jlll frlj^Jl 

.idljS "J ^ji-VI ^iL^iaJl -j^.^l IJA Jl 2-^.JJ 

L^J jaJlj Ajjl_LajS A^*L)a Jj 4 julftulll AaLLil iXj=^ ^^ SojAjlj-a A_LuLa^l A5*Lk]| j^a ft jUluJ V I - jljJ^Jlj jLuljV I LpLa. ^C Jc- CllLljJl AjLk x^ialuJJ 

- l^_J PjSj (JJ 44_lLa*Jl OA^J L^LaJl ^jSj V J-aVI A^lj Jj -0 f, J L ^'1 U.. "I P-^l ^lLaJLjl ftJlA ' r - (_> oJj il^-C-^J (j-a *-^^ ** ' ^La (JjiaJ Ajjlic. -}|^-aS 

Aiia^Jl 4_JjjJa*Jl i " ]l JjS jj! I ftJlA m jjJaa.yi ^Jj^ dlLjjJl JaaJ jll A^iaJl J AjjiJajJl CllLj£jjJl liijJ ^j 4 ((J-ja j j jl£J I jl) j^^aaJl dlLlUa. -I^JAaJ 

_4_J_jjJaC ft^La J A_Lul^kIiJ| AiUaJl jjjaJ « J laJ > UJ JjI aJL»Jl J "^ \l"- j'l (J-al*IaJl ^tb J^a_aJl CllaJ V] (S.J- 1 ^ L5"^' 

.L_SjVI ftlaxJ 'f *> J^ J I i " ]l jjl S J I 'j^T- J ^ ,:j,:^ A_LaAl ^IjjVI l-^-Jj ^ jj*'"' clA 3 J^ JJ a Jj-a jaJ ^_ijVI ftlaxJ j-lc lHjLiJjI l^ aJlJj jll ft^LaJl A_LaS iLj 

^-a^IdJl fj- laJ 1 . U^JjjIJ (Jj3jjjl£j| CllLuia. (Ja.b ftJ^a.^-aJl p I It <a V I j^ ^_iVVli S ^Q»*n| AjLc. J Ajjlj-aJ^ CllLlLaC (J^La. j^a ftJlA ^-LjjVI 4-lLaC aJJj 

. J j- g^jJl cJ^-b aJJ Jll CljLlLiaJl j^a JJJ^Jl v —J jVI |Ja A lalulj aJ L_l±mj| I^Jj _(A_ljLlj| (j-a t flJVI j^ PJ^- U^La.) (_j a - ^ jl£j V <lAJLa <CJxj1J 

LailJ .AjLiiJ ftjJalLa ftj^a.L 4_J fLlJilj jLtlluJJj iAJj^aJl A_La. jJ^J^Jj I CllljLaJVI J^' j>* ^ /^ .! *j$ j' ^_>^ ^-sUa Jj A_LuLa^Iij| A^UaJl (Jj_^aJ jJJaJj 

j jjluljl jJJ^La Aia AjLaJtll O-i^-J (ftJja_aJl ^JJJJlJl j)J*jL I g JJj J <Jt-a (Jj^aJLtJlJ J* - >-M (j-a La^a kin (jll) CllLuJl A_lia. ^jSj 

4jIaI Ja,a j^-aJ V * * w ^ a 4_jllaJ 4JJ _AjAkij| oAlillj JjjJajl (JjJ-aJjl al laj -(J?- J JC— ^1 i^^ ~^ .(3^^^ ^J^J "L^^)^' *^*~ L ** ' ." J j°**^'l aUaJJl IJA j 

4_iaJ| CllLjjl£il jl CliJJJ Jill 2J-lVI A^.1 jA AjjLj AJ^JJ V <_£^J"I ^J-JjJl .^.^llj U;U^';Il |JA jta *VI jljjl J ji^all AjiJL <ja.LuLa oAa.j (Ja.b 

. jj-ajLul l_ jj iiil t Jl*j <GLa_iuj <&\ Lg-Sla. ^a Lg *,:^7- 



!4_ulj 



jl 4jl_kJ j^a p^Jo^aJ (^J*^. ^1 ^j iAjLlCj ftljJjl (J^J aljSj jl L^LlLli .oLlaJl jljijjl (j^a 1 "J^ 1< "- lj-^ t *° ' *^.! (jVI AjpljS Jc~ ajLa lHjJI ^cill (J- ^lil 
(Jj SL_Luiai (CAllSj jjulia (Clj jl '-JJ-J^- L *°*^J^ jl 4 J^ ** fr-? J - i _»- a ^P (J- <aall IJA p j - la j ^^ ^^^^^.jLaJl ilLxJl Jj t^JJjJaJ J LujLujI ljJJ*J 



j; 



■Cj^J* .J^ j' U^ LLaj-a j^-^j U^ W^ i ' 'U (j' tj* j\lj ^j-^* a M ai*il I &1jjI Ajji La AJLiia. Ajj 



j^a" jA Jl^jJl ^fi-^J fJ j>*j .(3^ -^ i-»a. jl (ja. (j- jj^l J ^ C& jl jj^J-^ '£'j J^J j^*-^ ffi-2 -^PS ^J Jj^l J Jj^V. L>* L)] 

/'toia j Lji oJA <_£ ^3]^ 

(JjAui t3 -^J .A_ulij (jjSJl J W^j ^ >/" U^-^ LJ' il£"M ^ Oj^' *'_>?■' L>° p 3^ tJ^ J C-^ 3 -^ Jf^i <Jj' i"^^' Ailia." (Jl CIajIIIIj ^C-Jalj}! ^J-« 

tdlLjJ jj-a llil nKl| jj^J (jl (j^-aJ V '^'^J J g "^'j ^ frla^j fJaJjj (jl^J fJ A_LuLa^dJl ** C-J^a Jlj J g uljj lHjlla AS jj^J jl j£"M ^ *J ' 4(jLLaJl 

j^aJ V _)-al jA "^i-lL^aJl j" i"iWj A9 CIiUjIAjI oJA (j£ jj^J (jl (J ala I (jj J g lhAL I g ulflj LllSia A9 CllLkjI^jSj pl^a^Jl aAll lHjLjjSj tLjJJ^Jj 4 jLuljjj 

i, alia-; ^lAJLa "iDLi." ajIj jA jj£j jl j^*j V cjIjjKJI oaa j^ Li jl VI tjjLai a Liiic.| a_j1c «jj La j£ ;a_MI ^s^I Jj ;r^* jl ^ "^ ",: I^Jj 

AjLL «aj &-}j^.j 'f '"^'^J a Ij '"^ Jjl^Jl (j£ ^ ' *" <^lJJ (^J '(-5J^ ^ ^'j^ (Jj^-^L? .(jj* ^ ** j''"- Ail La-a (_^j3*lj aiacl jAj fiAALldJ LaC 

_Aj IjlajJ jl (JjS* ag *n&\j OjJJ jl jjIajlulJ a^i 4 ail I -ij^-jJ jjiajJ V j^' U.l^ r - ^J"**^ (jr^ AJaljjl ^ aJlA 

jl t3 -lc ^3* ^ J ' fti - ^ (J_rJ^tJj '^J-^W UJ^' t^ 3 *--^H ^-^ LS"^' AiliaJl oJA jl^-jj Jl jjjJ-»*>iJ "^i^Jl" Ailia. JJC- j_jjJaJ*J JJ^I «-Vj* (jj 

LJ^iJl IJA (JjS^JJ ^ "■'! J'l i^J*VjLa-aJ ^-- lalj (J\_La (_5^uJ Jjialill Aj^JaJ lUililJj ^'^- 1 aJ LgJLLaa CllUjlAJlj jj^l 

p^J-J jl V] iaill Jja.j AiiiaJl ^ jjj£jj V jy^l 4^^! j>* J^ ^ fj*^ J (**^J^Ai '^' ^J^-J (JJJ^J L>* 'SJ 3 rt t-£-^' '(^j-^LujVI Lk^Jlj 

^ ill I jl Jii*J a^aJaJl ^^ ,alll "jj^j jl£-a" j)C Ajal^k Clll^ils-a js^J^ jl Vj 4" ( _3i^l" jjJ^J V A^-9 .all I -^J^J 4-bJaSl tlLLa La^ij t£ljjj 

;IajI cJ^-^V. V 'Le^jj 4^i.Vlj jj"- II jyj "LiJ-Jl jj3^" J C>^"^V.j tl-^ y* .' ' , ^ j^ L * a '^ A^.jjaiil jl Ija iA^Lilcl L_mLa j j j j ■ ""'Uj '"*-LaIjiJl" 

~^ maJl j " A J^ - ^ A jj a ^^.1 _>^l ^^P'j 4 ^^-^ ^_P*J UJ^ (3^ -^ J^*-^J ^ ^ a-im ail La 

V -f»Aj .^^* ^ «^-9 <^J ^j'^J La Ij^^QJ J a^j| V] 4 " jl£_a (J^ j^a" JLsUj -4 jl a-lt-tl all I jl J^Aj ftJJ^l j'j^' j' I J* ' ' " -^ jj^)^- 1 ! ^ ■ ^jl t^LjAj 

_4_uLaJ A-JalLulJ Vj sl^)J V A '& ' J jLuljVL laJa j ^CjJl jLlJl (JXa jl 4 jjjljl lHjL^. ja (Jia ^^^ (J^J °^S ^1 jl jj J "Wjj* - ^ 

^tiiJJ 1 ■ UiJlJ aill ^J^-J _J^] (J] l-g-jLa-L^al j {G-^jJ J3 Lff-^'j) "&\ -^Jj. L,y'" Ljl^^ j) 3-jLa.VI J l1iIlU3 ^jlll dll^il«_aj| Q* OJJC-j aj^iaJl I^Aj 

Vj^fuLaJl (_cl Jl IJA jA Laa _alll ^J^-J (j& XllaLi. pljl jjAJjJU aJ 4L_lLuj| (Cl Jf- ajSj V tliiJLa Ljlj jj^il*J a^JI lilJJl .AjLkli I laa La J ^ .a a 

Laja J^QJ aJ Aj| 4-^.jJ Jj 40JlLaj| ^J^-J p J - ^ J " Uj^- '"^ ' ^lj'^1 J jLuljVI J t f- °*^ J- aa j| ^Sj J g - ^ajl - ^^j O^LaJl AjftLaJ ^^f^^l L^'J' ^ U ' ""'V 

^ji 7 r - ^ J^J .^-aAVI ^jLc. ^ A^'lj (JC lJllU^Jj i^f^i-aJl L5'J' l-^-J (_ff a ' ^"^ lLljA^JI iL»Jl jl .(jJa ^J^- a L^_j| Jl 4V ^1 ^-*j OJj^.j-a O-iLajl dljl£ IJ] 

.^jj&II jl jail aJ] jLjI ^iJl ^ajl Ija aJLUI . Mxi.J l 
^jLj^II CJljUVI fie 

4_uLaJj Laj iLiilfclj ol^J La-a jj^Lj L_S^)«J ^CjJl aJLtlli _gpa^Jl Llujlj^. ^.J 3 j)^ LllJl (Ja-oJ AJ3 gtJ«J ^CjJl aJLlJl JJC- L^i^)«J ^jjll CllLaJ«_aj| (JS jj 
j] ^^-^'1 Llujlj^. LaJ aJljj La L_S^A Jc- (Cjla>J jl j^-aJ "^^^Ji.jLiJl" aJLtJl jl Uj Ja^j pJj .LiJlil AjiauJJj lilikjJl ajjjjjj 4Ua^Jl ^ LjiJIlUJ Laj sLLajI 

_L^)aUal A-aj*J Ala I ^JiC ^al«J Ljj| 
J*JJ 2_aLA l£j^kli ^ *J i^^)^ LaC LaLaJ ^ alia a ijAlia Jj J J ' "*< 4_alLk-aJl f J*jl P J J J '"MJ? I <J^ ' ~ ^ .^ ^ J ^^lj-^1 (j-° I^JJjS jl Vj 

LgJ^Li. j^a aJLtJl j)C CllLaJa-a j^a oLallJ La gLa^JI 1 lull ja j 

.2_ijLjj^£ ciiljLkjj A^_uj I Si a al j^a jj^2 c!* 3 J j J j j* ^^*^l J ^J*^ L^ "cjt?-J^-^ JLJl" jl ^ aj&LLJl &jia l^_la LliSlkJl J\\ ajIaJI a_Lljj 

i__lLl^j| I JA JaiJll ''"-j liiLaCj liiJ^-* 4A£LaJ La (J^J 'LgXa^lj t^JJ^iJllj 4t^]^j|jj t^ijJljj (JJ i . LuLaJl 4_J^L-aj J^"- VI f-lillil jjJ j>a AjI^J ^t^^-^ (J^ 

.^ic. V g»Sa I jjj a al ^ji AjjLj^£ lHjIjLlu] Qa \ g "j^T- jj^J* 4 ^.-^l jyj (_5^"l 

: jj Laja ^^^jJi ija j jvi j^ jJ*ji aJj j^jj La (Frederick Vester) "j-ya 4lpJ" c>^-j 

Aja^a Jj-al j_^A L_JjLaJ Qj* Lb ^aJ La (JS jlj ' 'a J j - >- Jja-a jLuljVI" jl L-i^Ji^' J^l pLalaJl gU»J lHjI^JJjSj OJlA LlaLjl ^ i " ! jj] ^a ii*Jl jl J-lJJ 

(1 73) ."JL^ V) j* L>"<K jjSlI jij '^.±Lj 

: jj Uj ^.j^jji ija jc George Berkeley "JSjjj S jj^" ^Jjj^ji ^^4^11 jiu, 

^a Aa.jj jl£al jj^a jA a£jjj La ^j^j .^U J I cJ- 1 ^ 1 jj Liuilj^. (J^)Lk ^j-* Lip] u°^'^ ^^ ^ g i laljj Ia ja! mj LuV ^°^ »1 j m V I Jj^&j ^y*jj O^- 1 
J VJ a?.jj V «-LujVI oJa JS i-i-l > Laj .UjLa jj J ijj^i i?.jj V I -*- jl£aVI oJa j i jl£al Jj=-« jA LujIj^.j \ \ . nl . n->b a£j^j L» j£i IJJ .UjLa j| 

Jj^.j -AJ Lb laja J La-i p^^-^ "y& _LuLajiI tt jLk -^J^-J LjJ frLu-uVlj (Jj^Jl (jl (j-* 1 luiijlj ^ La jj La p Ijukj (JJJ - ^aj ^JJjLi CliaJ (jjj *lj ^p ja iLijlA jl 

(174).UjUii SJ u 

_^^.jLiJl aJLtll j)C CllLaJa-aJl JjLj LJAaJ ^^l ^ LtlLaJ I OJlA t jl i^-aJ V I ^ uiLa (J-aLlJ LjjCJ 4<AiJaSj| oJA Jc frjj laJl j^a lij_3^ u° ' L5^J 

. JJJaJI O^jAj^ ^ AJ^JjjJI Jc g"^* *'*»' JJ*JI A_l^.ja _>J*J jJaul Jj La a-LiL3k La JAl-oJ ^jlll AjJjj --M A-a^^^ .**J *^ A C> i 'l J >- a °" iC ' J° ^.jjl **. I r^* 

. jl L^aJ V I _)^_>-a L^jiC ^ J ^aJl *^)^J^ J i*^' l"^ a J.I* ' a ** ' Jj U^'J r^* ^P^J^ '— J lj^j Jj ** ."' ^* I W^^' AiljJ ^CjJl fr J - --M (Jj"- JJj 

J* - -ail O^JAkJ Ajlljjl aJlA ^ aJ*J Ajjjl 4_lLaC jl (Cl 4Alal£ a J j - -a Jj CllLlLaC. ale A»J L^Jj^Jj ^J.'J^'I CllljLkjVI O^A jl - -ajVI ^J* (JjSIljIJj 

.I^jI jjjl L5j ^ '- 1 ?' ^-aL^-a Ajllj jffAj 4^C-aJl 0^i.^a ^ OJj^.^aJl 

Jj (J^JJJj LjjjJC. Jj (_i*-aJ ^^IDl LljLiJaJJjl JJjlj (_^J ^'_r' J j"- J3 4 ",_^^)j" Ljjj (Jj^ La-llc _LA^)AU-a ^i AjjLc J^JJ ^^1 A_lLaJtJl aJlA jVI ^aJlJia 

.^C-aJl (J^.b A\jJ^£ CllljLkjj AJjS J-1*J V AiliaJl ^i &\jJ La jli "(_5^J" Llj] UjiJ La-AJC LiJl (Cl 4Alj^£ lHjIjLlu] Jj \ fl-Lj^J A»J ^C-aJl 

«_La^.j jVI ^Jj^* (_5^"l 4-lLl^jLa .^C-aJl (J^.b Aj*£-a CllljlLajIliuJ AjuJ-iJ ** a^a ijJJ ^CjJl jl - — J V I ^ J* J jj^JJ Ll3L±i. ^ LlJj^. ol^j La (JS jj 

jlAJlVI QC- ' ; UJJ VI '.'7-J C^J^-I AJaSj liiLJAj .ajjil-a]! AjiIjJI oJlA ^ «JJ tL^J Jj^a. V J^lj 'J'", 1 ^ <_£-!* J^J (J^VI J ^'J J^l JaLlaJl 

(j-a (jLak (_cL p_ojJaj| «_a ^C-aiJ ^LuLi-o (Jl - -aj| Ai.jJ V AjV ^-ab ^^-la A±3kUj ^^^^jL^Jl fj- ^aj| j)C (Jj3*-a Aj|j A=k ^ ^C-aJl jl 4 (Jja j)-a UjJ La^ t^j 

.ljV'VI 

fj- ^aJ _>-^LLa (Jl - -aj| (Cl ^C-alJ jj% V 4L^iaLlJ L^aLal j^aJ ^'7-*^ LaAi*a 4Aj»_a^J LlaLal (_g jl Ljj| t Jjjajla . jLlJl (JLlajlj JJ^'I J-aVI I^A ^ljJajJ LiJ^aJj 



<_£All f-C-aJl (JaJ-J \ '\l • ga a j jlj^VLj ^ 111 a LaJlc (_£JJ j"- la .^-ab a^Qa J ^J^ (JaJ-^l L>* ^ail lU=^. <4-*-aAjJl f J - ^ <j7_J^ cl>^J ig^ -(J L .a VI Aj»_a^lil 

.£-h)l a^l aSL 

ui j^jj jL^jvi aILo ji" ;^j uiuLa iiiAj uijj ^jiii tjL^jyi aILo j ju^yi (R. L. GrGoory) "l^jj^j?- . J. j" A*-^ ^ c->^j 

^jlll jjl-aJli .J-aVl J LlLa JJ^°**^ ^ Jjlo (jJLiJJ AJl AAllaJlj .Iflla L_LaU (J^Lula J J^J ^J^V CjA^* J..^ (J] fT^ ' V Ljjj (_g^a 4 1 Aa. A_plc.j AijJLa 

a nSj i^lll al£l a aJl T^ALaJ JaJj _^CJtAj| I g - ^-» j j)C. Al-aila <* a - galj LaLuia.1 111 aa. j^a <_£.J^ O^ A *"J 4A_ui o£»_a 9 4_kJ aJuLa OJjLa Uj^' * * J..'"' is <*-^ 

(1 75). "^je-" 1 C5^ *J?* a I 0° ^ \:* J ^P ^J ^ alia a aLuLa.1 jj^s Aj Laj (^^jLaJl ajL»J| (_£JJ t .Jj^laJl (ja.b AjSLjjjijI lg_J 

^ ^0-^1 r*%j ''M^os^ L - J U^I cp-^ J ?c-all J] u°**\: f-^j i_3j^-"^j ^°^'j ^j^H lSo^ o^ ^ * ^-^ . L r J lj a ^ ^w tj? i ^4^^-j ^^ 't"- ^c3j 

_L_j|jaJl &AA jp (J^J ^JaLaJl j£^Jl 

JaSjJJ Ala.jLsJl j^Vli Ij&A j . Jajjljll jiVI Jj Ig-L-ajJj LgJ 3 laJa Jl AJJjlLaJl lAjLa-j-Jl A^aJ] Ala.jLsJl j^Vli tt^llJS 1 ■ ^ j ^ » alilll aIL&Cj 

jiVl ^jS3j 4AjUhH j^VI J) L^jSlj J^l AJJj.^iH CIAjAjHI ^Inuljll j ^V I JlJJ *J t^lnuljll j J V I J) 1 ^Vl'lj ^^a-jUJl \ g ? ll uir. SlnulljJ dj|jj-aVI 

^^a ^ *_alilJl A_lLaC aJJ 4^C_J| ^ jl L^aJ V 1 ^_>-a ^ jl - >-jVt aJJ L«£j .^t-eJl .Jj L^iulJJ aJ Ajjl_J^£ CllljLkjj j-JI CllLjAJAll OA* (JJ^oaAJ Adla IaJI 

^-3 pLJa ojJaJl oAu! LlllJl£ \ *£ ^ -( _a. jLaJI p ojJaJl jAi-a-a QC (J o^t-a oA I aJ-La LaLaJ (_a. jLaJl L **'j' J " > " jAj-a-a (_JO (J J^*-* ?^aJI J .^aS ^C_aJlj *_aj_o]| 

.LaLaJ IjjU (JajAll (j-a pC-Jl (JJaJ 4^ jUiJl 

.(JajA*3 jl ^J^aJuJJ tCl |jjJ ^-^JajJ LAlljj-aVI LP ^-a^jJJ ajliil'l ^jLuljVI jj^l (jl lAjAaJ ^g-JjtJ Ia*j ,La JALaJ ^C-all A-JalulJ dll^-aVI jj.il t^^ 5 -^ 4 till j «_aj 

Lgi_j*J CllLlJjiaAuJ j^lj (jja-alkJlJ ^jjj 4 ( _^a.jLa. lHjjj-o jl^ia (JS ^J^ Jjj*- 11 j£_>- a ^ ^ (j' 0** r^^r' LS^J 4 r~^ ^-aliJI 3^-^* CJ^.^A 3 D* 5 

JJAg-J pL^IljIj jLa^IiVI (JJj l g,!^ L>« '^-^ ^-alla^Jl ClllAJjIlll Cllli ,_^ja.VI Cllljj-aVI CA Uj a - a - uJ - J *J 'f*^-^' 4^ pl-JajIiaJI (jja-a-ulJj 4ljlu£jjVI 

-A_la.jLaJl Clll^-aVI Jl (JailLj L^-iS «_alulJ j^lll CllLkaill oA4 ^ -AiiaAll ftj^a-VI Aa.b ^c_Jl (Jajj ClljlLaJI 0A1J ^Ua ^J^- jJ (J^J .^jlioll OJjLkll 

_^C_aJl (Ja.b •> j ' "J (CAll jA (_3±ia-aj| ClLa^aJl (jl LjAa.jJ 

t5 lc ^JJ* (j^ll Cll!)biLulxJl Jl (Jj-aJ La OjA j jl ULllall (Jla pl_Lkj| (j-a OJjUalall CllljAlli ,AjJjIall ^Liij [jlaAJ L^LjUIljiJ ^^1 prj|j^)i] LjSljj] jjl 

4A_LlLj^)^£ CllljLkjj (J^juJ (g-lc- f=-ajl (ffJJ tj°'*\: (Jclilll IaA .(Jclfllll AJjuLJ La L^J lJj laJ aJ 41 'o'VI L_iJ_aaJ AJiala J ^)ilLaj| Aj&lila AilSAll ^**'ljj* "■'! 

OJJSLA-aJl CllljAll (giC- {_g^aJ ^jlll l"^(-1q**U ^c_J| fcJ °'*' (j& *jLaC jA -A^J_j£ jl Clljl£ ^ JjJa -T^jIjJ (j-a AliJllliJlJ La (J^S _*Laj|j AA1& 'f- ^C_aJl IaISJjj 

^ulj^)Jl cAj J^ J'l ■* -^ 'I J J AAaJ (CAll al JLJall Aiajljj JjA_^lj Jj^-"*M A a j| J (JjiLulJ (jaA3 _Ajj1_J^£ CllljLkjj j-lj LAU^oaJ A3 Qj^* (jl A«J ajjl lalall 

Lai _IajI ^C_aJl (_!] (Jj-oJ V Ojj lalaJl CllljAll jli 4jl^ajVlj A-aliJI A^ilLa (_!] AAulilLj (jLaJl jA La£j .fC-aJl ^^la (JO I ^!±a "^ V jl ^ g J"- "^ ^il {_g^a.VI 

V] t^A La 4AAa.jLaJl aLuia-VI (j-a J^*^->'l L^JI iLibVj Ala 4i^Jjlaj ^^lll ^jljjl (j£ j] 4^i.l t3 ia_aJj ,AjjLj^£ CllljLkjj -ija_a j^i ^C_J| Jl (Jj-oJ jCAll 

_AJ_jiJajij| LHjlja. (J^La. (j-a L^J _>«-^J Ajj1_J^£ dlljLkjj 

^jA j jLulJVI jLulJ (j-a ^^LaVI «-3^' ijs C*^' ^j^ A .. 1 lHj^LSIulJI (j-a AJjla-a p l_oJl <J»Jjl t^Ll^i -( JjAill AjljLa. ' f *- (J^"^ L^^)-^. (Jf^ ^-*J 

J] -A_Lll_LaJ^ CllLlLaC OAjU ^aJ jl A«J -ClllalAaJl (JJjaAJ lHj^LSIulJI &AA »ji3 .^-aLaJlj _>-ajlj jiaJlj fJLail jlAail ' r - L-fl^)*jJl (JC AJj^uLaJl 

O^aJ jl AjVj^AlU Aj*Ja3 (Jj^* CJ-° 6^)*juJ!LtlJ (CAll ^lAaili _Ailla_a CllLslAa L^JI ' r - fC-aJl lg LSlulJ CllljLkjVI fiAAj 4^C_aJl j-J] ^ ' ' "J** J ^P^_M-^ '— J U^i 

_l^j|j AjVj^JijIjI (_3jAiJ j\ a_kldj jl (_£_>! V Lljj jj 477 jLaJLj Jja.^aAj| a_uiaJl J] iJJ^Uaj (j*-aJ V j)^J //^ JJ^'I ^IjLkjVI aA^J ^c-aJl JAuiij jA A^£li 

_ LaLaJ (JjAill AjluLa Aailuij 4AKL3 LaJ ^lAa fC\ _J*juUju1J jl ^C-aJl tiljAJ (JJ 4 ^C_ail Al^a^aJl (JjAill L-jL giCl LAU laljl |jj 4(JHaj| (JjJjuJ Jfj 

iA^iliJ aLxJaJl AJjLJJ Ale _jk\ ^a^kli AJ J* ' " j La gpij jA llia-a LaLaUa liljLjj Ale AJ J* "■*' La jl (j-a A^Ol j^-aJ V 4_j| ^^A j 4,_£^)aJ AilSa. Ill ^-laJ lJA j 

jjjj£jj" Uj% 4AiliaJl OAA JJC-J .A^jlij Clljl<aj| pLa^J AJC LAlljJjj-a j^a ^a.1 ?"-^ ■**< olSiLj La ^cij jA La '"'j^ p La^J Ale LAlljJj-a j^a oljjjj La jl jl 

\ JJ La "dlJjLj 
V .AjLajuJJ 9 fi VJC. fil JJ La A-uliJ oA 4AJiLuJ caJI ( jj) cJ^ 1 A-aiJ (j-a AjLajuU La jl 4 Uija.1 j 9] j^a La ^La-kli ol JJ La jlS 1^1 La AAaJ jl » Jglmj V JP^ 

(1 76). "Ui tsllj 0- iii ji j=.V u^i 

^^.jLaJl aJLtll JAJ^J 'f- LjAcLuLLuJ ^jJil CllLajLl-aJl (j£ jli 4La La^jia. gLaJJ LaAJaJ _IaIJJjIjJ (JjI L_j|jaJl AjSj JJC l_)JJ^ ^C-&iJ I AjLuI a t fljjjkj Vj 

gC^C (ffi»i .fC-aJl (J^l- 1 jj^*\| La P^^^-^J g=-aij Jj*-^^ . lla \\ '^ OJ_oa.j-Jl AAuiaJl L-jL <acVI ^Ja j)C ^C_aJl J] (JSjjlu! 4iLuia.l (j-a AJ Laj Ijj Ja_ia_aJl 

^ aAJj£j .7-C-aJl (Ja.b i_lLuia.VI _^_J* J f^ ^-^^ AjlaC jj (JJ 4ALaJl ^Ja j)C jl LjjAjl L_ilJaLj A^iLaJJ LaAlc pjiil tJjAJ V (j^J 4*jLkiil AlilcVI 

j| Ajja_ulJlj 4A-ajaAll jl Aj^LLaJl (JAa 4aLuia.l (j-a A^jLaJJ LaJ JaJJJJ Ailla_a ^CAujLa.lj _>«-^ 4La *-uia. j^a (jlJaJJ ^1\ Ajjl JJ^'I l-jlfrJJJJJJ 7^-aJl Jj l5jl 

(j-a jLjj'l i . uS iLjajl A_a^_aJl AilSaJl OAA j)Cj _ CljL^JjJ_j] I OAA (J^La. (j-o AJjJlJ La f-uia. j^AaJ '^ LjAcLuJJ (JjI CllLajLt-aJl AAaa. AalulJ j"- J3 toJjJjJl 

: ^ is Uk^ij (B. Russel & L. Wittgeinstein) " os^^ j J j < J^U .m" ^^i j^la- 

^ aJl j j^a A-ajaiJ La 9 4 jLuiBLj ~* la j^a A3 jAJJ LaC OJUC jj ",, * 40 >aJj| OAA CllAa. 9 L_SjS 9 A-aAC (j-a j a^jDl O >aJ ^9^-9 A-bJaS AjalaLla jp-aJ V 

JLtll ^ ajla I^JJAJ jl jp^aJ V *l*ili 4aJJfljl|j Aj^jIjAU a-iJaaJ jl jp^-aJ ,^11 ^tb ia^S CljliLaJl aAAj 4 j)J«jlj (J^juJj jjJ jp aljj Laj 4^_i]VLj 

(177).'Vj-jj 

A Ull<|jj L^£jAJ ^^l lIjIjJj-JI j^a ^Cjxa ^ j)C ojLac ^^A LjJja. (Jli plAkliVI CP^ .r^^*-^ AJALaJl AilSaJl (J] (J- ^aJ jl ^£ jJajiW (JS*J| 'f (JJaJlulJ 

(J^La. 4^C-aJl 4-^.ljJ 4^C-aJl J L_lLuia. V I j^lj-a jp OJJC-j jl^-aJ V I ^-J** ^""J (jll ^^^J^ U.. *' t^.^ 3 D^J -^*^'j A-a-LiJlj jL^ajV^ Lluilja. 

^cuilll jl Jjl<aj| aAA jl A_Jaljjalj jLuljVI U 1 ^,1 ^* J .W"^ fLuia-VI oAA gcjjj iAJjLaJl aLuia.^U Ala. I J L-JJj^J ^^1 'oj^-aJl 4Ailla_aj| \ jjl Ja (Ja.lj>i 

_Lla.jLa. 'oJja.^9-a AJilia. ojLaJ AlLal ^& 

UJjSc <JJ JiAlj US "tr>j^l ^\" 

jA O^pjLj " jj^il"j "aJLtllj" 40ALaJl" Aii-a^aJ a£jAJj Ajt-a^jlJj A_uLaiJj a\ jl La jj |AjJLlj| *La_Lli!l (_]] Ljjj3j j V I (la LoLjjJ ^^1 AJALaJl ^liaJl jj 

_^C_aJl LaIIjJJ AjjljJ^£ CllljLkjj (JO OjLaC 

La gr-^ ul Jj AAulilb "A^£Lall" (JlaJ <ca!| ajjiaJli _L^J ^c-Jl L^£jAj (JJl Qjjl^all (Jj 4l^_llsJ A^£Lall AJLjSaJl J ^Ij^. V La A^£li (JjLJJJ (Ca!| gca^klll jj 

A-ft£l all a J j - .a jli 4oLai ^LaJl Jj ALaJ {CAll (C J - >-jM L_Lt .ajJl «Ja3 aJ lili J ^Aalljj L^slAaj A^£LflJl aAA CP-^ A^-aLa. AjjljJ^£ CllljLkjj j^a jj^JJ 

a_kiil ^ LiiLa a|A«Jl Jj liljj ^JjAuia 4^c-aJl Jj t aJVI J L_lLuia.VI oj^-a.1 jp oAla-aJl L_]L *a&VI JJJ (jL-aJ*VI » laljl jJ liJJA^j .LiJaJl oLai JjaJlu) 

.AjjljJ^AJl CllljLkJ^U ^LaJl JJjulSJ Vj ' " u '\;' A^£LaJl "^ J J - ^ jj 4AJaAulJ OjUaJj _LaLaJ 

J jj^l; (CaJI p IjiLj jja_kill lilli ^ jLlaJI cW-^ J^ 4-1LSJI 11a jjjjj i^Ijjj aj! ulJIj 4 Ail ljlJLj lA ui^VI jA oa!^ L_iajjj jl ajV (GaII ja.VI j^VI 

j-llulil j)JJ^La AJC AtJJ L^JI (jJaJ 4pLa^jlJl J ajalil jLulJ V I L_ialjJ 1 ^ ^ic,4^-Lai _A^_a (Ja.b LiJaJl Aa.jJ AJC aAiaJ PJ-aJl I g "^ laJ J]| aLuia.Vli 4^C-aJl 

(Jjl AijiJl (JaJ.2 - j^iiaJ LaS -alulJ 4 JJajJlVI aAA jjjjSj LaJJJj _jL-ajVI _^_J^ J fC-aJl (Ja.b LiJaJl Aa.jJ a j->- j j^a "oljj" La jplj 4AjJ^laJl 

jl ~^ i |' e "- jli 4lilJJl ^-°J .^ija-il cJ^I-iJ ~^ *'l j^iiaJ a£j\i 4 a^aLuia.1 AjjJ jjJtJJaJi-UJ a^jV jp^j 4a£ia I 1 Aa.jJ J]| ^& AijiJl jj (JJ 4 1 ^j^ j J ' " . ** 

_a£a.La_al (JaJ-J CliJj^J Jj- .a L^lajj ^^A a£_aLuia.l jl Ijj£a1j 



(Jib Aa.jJ (_£Jj| '"'j' — 11 «*'"*' ,*-3l^jl (_^ tdjji 40JjLa_aJl Q^aLaJl ^ jjjjajljll '"'j^ «_a_uJJ liiji jpaJ LaJJxi .'-r'lj^l ^jj^ is L^^U t-Sf^ ^J 

jLLal JJ»J 'f 4_»_a^JJ <_£jJl lljjA^ajla \ £ !<■ | 1J (jjjjiJj (_j-a J a - *aJ lij-^ lilLJA jl Vj 4 <-^J OJjLa-a 4_a_)^ J J^J '— J ^-P*j ^ *j ^ .A*-a (JclflJJj L*li a 
.^C-<Jb *_aljj| j£_>-a (^A 4_*J^a dj 1 jlaJjikJl 4j»_JaJ (_£-J*JJ V OJ-ji-L-a ^ *jj (Jib jj^JJ LaA^l£ 4L*lLa L_J^)ljLj _ji| *_a ?-^- ■**< LgJ^)a_} ^j\ 4-JJiLa aJlj lilia 
lIiLaL^jVI O^A j>* t^l (j-a CJT^J V Cljj!La]| (jl <c1 41 flliJl jl aLa V I jl jLuijJl j' U^-a^l °Lajb LS^M La ^J^. ^ 4 ^ t^" ui ^' t^llj^Vl j£_>-a (jj-^J 

.LgJ -ij^j V I^jIj diULaJVli Uljg-ll j>a cs^*- j' 

aLuLa.VI 4_aj|j J* fC-aJl ^jS ajuul _)^_>-a (JjJ^la 0° ^ }& ^ L5* ^^j CJ ' ^,1 La (j' >1 °*'* *' (Jj 4 -1*-J (JC. ?Cj|j^j| &JA a_idJ V j"- J3 4 1 g aJJlJ ^jlll ?Cj|j^)j| lill,j£j 
.7*C-aJl ^ a_kiil .j^^)"* (J^b CJj^-^' ^^ *J*,3^ ^* ^"-Mj jii 4 jL-gaJ V I j£_}-a (Jib (jj^J *^ A _^' * J J ' ""* (j' La£i 4liIJ,J £-aj .^J^ 3 *^ <_s^ ^J^J**^ 

.l^jajljl Vj oja jll j^jliJl aJUl (^a Jja.j ^a 

CllLlLaaJ CllljLkjVI o^A * Jail tlJjUa. jlj^a <_ 5 I^j .^t-Jl Jl J-^' ; jl! ''AJjbj^l CllljLkjVI" VI J* La Liuilja-J a£jJJ <cjj| "(j^jLiJl JUJl" jj 

V LIjV LllLja ^ij ."^^jlAJI JUJl" l^-L> Uj^V. t5^1 o-iLJl J^l jA sljj La jl i^jljHalj 4_ia U*a*j ^jJl Lk^Jl lilj-AJ jl jj^ LjaJa t^c-Jl ^ 3 alia ^ 

.LLualjSkJ Lgjli ojLJl ^1 (J*-£aJ jl jS-aJ 

^ji ^c_Jl j] ;«_axjij| 2 LuLa (JLlJI ( w J 7 ijjuj 'f- Aa.LiJj /'^jS.jLiJl aJL«j|" ^& L^JI Lj^IlaJ ^1\ CliljLkj^u *<* ^ f.\ k&lj ^Luialll jjc (Jj^ulJI jA ^c_JI j] 

_^C_aJl LAAa.jJ ^^1 *LLuiaJl C1iI£jAaJ| j^a p ^J ^^A Qj-^j^'l jl (Cl iA^lJjiaJAJ ,_lj "^^^^.jLaJl aJbtll" ^ AJJ^j^ail CllLa.^Jl (Jj^-j ^CjJl jA _>^VI Ailia. 
aJlA Uj^S l5^"I jA ^"Ij 'cff^-J^' (JjiaJl 3 alia a Ajjlj^£ CllljLkjj -i_>^-a jA I * JJC I j-J] (Jj^aJ La jli t3 alia a Ljljll (_^_>J LaAJ*3 4AiJ^)iaJ| ^JLj 

j^jj ^^i .j.^iAl L^Jjl jLaJjVI Vj jjjl U-^J pLaUl Vj '_>ajj L^jjl ^.Lilll ^a ."^^jLaJl ^JUJl" ^ jljll ,^1 Aa.jj !)la . jljll J] diljU^VI 

.cillj^VI <1hj (jlc UK jLal*j "^jUJl ^Uil" jl . Jlill I^_j l^L£Liij UjV ^ I^jIjL 

_J-aa.VI jjil' _>^-VI ^*-Jl L^J^.J i J'^"** 1 ! ijj^ ^1 CS - ^" (JjJ)^ Uj^' V 1 ^! ^*-J L^J^ '(j'jlVI t3-a*-J W-^L-a] J] JJslII ^J^.UiS ^ 3-aJiJJ (JLa. (_^^jJ ^3*J 
LjjLa ^^a-jlAJI a-uiaJl jl£ lij La IjJjS a^J V <ia.j-Jl oJA ^j i^jLajJI jA laSa Aa.lj jjl j)-a 4 alia. a CllLa-j^S L^K jljlVI jj_)^.l {_5J^J 4 (Jjjl 

;jjjL siiaji oja Berkeley "^j^" ^jj^-Ji j^ji g^-yj 

(1 78). "LjjLujLuia.] ^^lo i oQj'i- jA LJ] Iajj^.j jl d±jj jSa 
ojLJI iajia. jl -(J a.jLiJl jJUJl ,^3 J?i.n^ll ^jLJI Ujj=>.j L^l jV jl l«-j ^JUiJl L^jjl L^l jV <JjL p\ . na V I ^jj V UjI ^ l$Jl gU 1 ^l 2 ■> Jillj 

_" (J a.jLill JUJl" ^ gcjj iaSa ULkl^J J=>.jJ LJI -I "'7-Vlj pLuSVI (^Ic 1^-lL^aj (jjil dlljj a] I JS jl ^ 

v'^jUJi (Juji" j- jii ^Lj ^iii lj cdiij^ j-Vi jis lijj 

Jj l^j| (J*-aJ (jl lia^La j£j .oljJ jcill aJUJl jAj iUljSc (Ji.b J^ un j LlA£ljjVI j>a aJLc j)Cj "^ya-jLa. aJLc" (JO j V I (^5!^ LjjJAa. JjfiS Jii 

Vjxilb ^jj l^£ Ulc jl ^U1j 1 iu^a i'^jUJl aJUJl" 

^Lf^aJ 4_jJ_9 4 jlAJlVI (jfl VJ -^-JJ* V (jjll A-UiLaJl CllKlj^VI j>a ^j^ j^A U I JJ (^jll J LiLa V I J^ ClLab Lai 4 J^UlJ jl Lljl£-alj «J _>-aVI A§lj ^ 
JJa.jll aJUJl jA IJAj 4^lJ| (Ji|j J^ lSlJj (_^Jlll jA <ija-J (_^ill JJa-jJl pJLJl .4_LuiaJl dll£ljjVI aJlc- jA Jja.j>Jl ^jll JUJl jl JjSj jl A5J JJ^I 

. oJ J^J L> (jA t^° (j^ ^1 

.l_LaAj lAjA^ia UJ^. (j' U^M '■l^lj-^VI a^i 4^jLa (Jx-al "J UljSc (Jib ^J-^ La jl Cllljjl ^^lalulj V Lljj 

jl-^a (Jjawlila Ij^^-lLDl (jLiaJl Aa.UJj -{ CjLJl aJLliJ LaLaJ 3-Jbi SJj^a Ujjic. (Jib (J^^* (jl (j^M ^aA^Jl CllL^ullll jl i^j-Lj La laa "^ "^ jl LlJ j^-aJj 

Aa.1 '^' iLtLa j£Jj^ (jJ*-» 1 *°*^j^; AlLtlaJl CllLLuJl jOas, (JSj jA ^*_j ^j^J La (Jjl j^jlj 4L^lla_uJJj AjjLj^AJI CllljLkjVI |*.I A 7- Jatiul ^ jS aJ \ JJ la (Jja> > HJ 

4 luLaJl ^"jLa. bau jl iiii-a jl£_ab jl Lt-a (Jjilila iLlJUj _AJjb^£ lHjIjLlu] (_!] ClAjLlJl 0J1A (Jj^alj IJA (Jja> Ltlll jLg-a (_!] ^i. a3j,aj| IJlA j - <al V- 

(Jxj^jj »J 4^L_]L ^-^Vl Ailia^J f ji3) A_Llb_)^£ ' " 1^ - —j a (Jjjjja j)C (t^AuLa. £ jLa. oJj^.j i, oj'ia^m fc-aJlj (Jja LUjll jLg-a Q±l iaJ^pia 4 1 Jjii j 

jl (J^-wul (j-a ?C j - <aJj 4liLuiaL Cl±j| "4Jl*l_L-£a" i, *Q*^ j a ^ ^*^* ^1 jA <jLaJl OJlA ^ L^LlllliJl <_£Jlj| Jj«_klij| jj .^C-aJl (Jj Lg-J-l^-t HJ ^J-^ 3 (^^1 ^IjLkliVI 

-}^a.j i . lHaJJ V lilJikC (Jib aJLc jJj^J jV t^ii-a i^y^i ^cj-^ (j-° jj^*^ V <^iJl ^Ij-^j ' .. • L . " ' ^ jj .^U^' l5^J^' is ^jLH -^J^* ^' (j-^-^aJ 

.(3^Lulj| (JllaJl ^ (Jja > til I j\-^a (Ji-a "Laiilaj-da-a" CllL^Ullll jluia (jj^J (j' LaLaJ j^a-aJl j>aj 4 dlL^JJJJ -^J^J L.Q^ j . lUaJJ (Jj (JaiJlj ajbtll |jA 

(Bertrand Russel) :d^ij ^\jj' j^i -ij^ij jui jji ij» j^j 

CllljjJj^)jj|j dlLj^JJ^JVI ^jS L-J laJ ^CjJl (jjl JJ^'I ' . ^J^" ~^VI cj» j ^?-J^ J^ 'La 4jjUa 't~- I *■* jl - >-) L_il^)lalj tail - ^aj LaJJC 4_J J» "<*< La Lai 
|jA jl jJj _4jjUaj| 'f OJjawjAjl lHjLJjJj^JjIj ClAj j^)I&J V I L_Jj\jlJ i . l±u!J i - ! laJ 4jli 4L_JJAaJl pbjjall aiaJ Hflaj 4 1 jjljl - <al L_il^)ial ^ OJj=k.j-aJl 
"4jjUa (_c| ^Jaiji 1 lat jl - <al gLaiJ aJ ^Jj -A_ullj Jj«_klijb L]^)«_klij 41 flJJa a L_Jjiuj| ^b cijAa. J3 b«jb-al L_il^)ial ^i C_JAa. ^CjJl 'i-ulij ^b^Ail L-j|^iaj la V I 

^ \ , '[ ' ^ ,' ' , \ " ] ' , V ' .,' (179) - 

b'lAa.l (_5^p jl IjJjS lillaJ lla^La.1 L3 ^k ,AjaJia. pl_Lkj| ^alj^b AjpLa Xi^a jCl L^J ^tJ (^1 A_LuiaJl Clll£ljjVI J, 1 '*'^ p AiJJ jl jtS-aJ ^Jj^Ul j>a 4aJtJ 
^5^)A^a. (_3_)3 lilLiA gcjia . J-l^l V ^-^Lj *LLuiaJl ^)£l^aJl L^£jJJ CllLuiLuia.] (_5^uJ C-JU HJJ AiliaJl ^k L^J^Jj 4 LaLaJ AjasIj LaJ jJJJ t * *^lj^J pb^lj Luiblj 

.JlaJl (^3 a ^ >Vi La^ia j£a 4 11 t5 *Sljll (j^-jLaJl aJUJl"j a^La.VI (JJJ 

Jg laJ UAj ,JaSa UljSo ^ V] -^-JJ V "(j^jLaJl JUJl" Ajic ^^ La jl <Ua gcJsJ LiJl jjiaj ^CJJI JLtll jl liLj ^\j PtjJaJJ 4 jVI (J *'^ ollkjab La^i 



— ij J — ?— J 7 J — '^~ — ?— i—r —^-; *-^ ? — T.^ 0-7 ( —— ■(_ J J L5 ' -J i— r~ —.^r- ' — f ( ' 1— f~ j 

_lljj (-5 -lbi JJJ liijUA La (JS _4_lc t'*^ lalj La-a ^C_a fC\ Aa.jJ V -OLa 4liiJJ £-aj ."^"^ a ^ (_gjl tj-^]" \* ^f? V "^L^_P* ij^'" f I pLLl La gpi^J L^lj Li! 

.jjSj ^jl jii jpl£ 4J^lj 4alaJl j^fl aljj ^jjl " JbaJl ^c-Jl" ^cJ j$i AjJbaJl Jj.^^l OJA ^JJ ^ill j)jl£Jl Lai .Jbi ^=-aj Jbi 

(JLuU LaJJ*i liiJljJ .1 g mJ« J ^^^l AJ*aljj| obaJl ^ilc (3^aJ ^CJJI * - -""j'lj plaJl pliil AJ3 jj^-J (_5^JI » - -^j'l j^ L^^*^?- i_3^ -^J^. *^ ^ r 1 ^ ij^ 

t3 _j«_a V Lg-Jl Ljjlj Lalla LaLaJ L^J ^g-JJL-a V jj^* "(^-a ( _ 5 3" -J 4_jLa.V I jji 4AjJtalj]| obaJl A_li^ (ji^ L^^l ^T^ 3 ^' CS^ ("lSJ-^ Ly'") (3^^"^' (Jlj^jJl 

.L^ja aba. V --11* j>a Sjtiaa <Gj£ j^*j V (_^^l 4^aJl jA ^J tiljJjj (_5jJ (^ill j]i 4 jjjjJLaJl UlS Lff ia .(jjLuJl <JLlJ| ^ L^J 

V 4-Jl (C\ 4(_5^)iVI ** J^ 11 pblaC-VI j>a J£& ^ -^J^* U "'''' ^bj^-aJl OJAj 4L_jbjJj^Jj j jA J Vj <J Aa.jJ V <Jl ^7- 1lU3 4^C_aJl (Jjialj Lla3 La |j]j 



."til" 4_La_uiJ iCJ^\ (jL£jl Li* (jS (_S-^ -^Jj. j' '(^-J^ ^.-^ CAAj jl ( ^ °'*^ a Ijj- <a <_£.J^ ^ *'*?.: ^-° "fC-aJl" Lg_ilc (JjHaJ ^^\ ^aJjl 4_xIaS ^ Aa.jJ 

:^ji (^a jj-^i ^ij^ lS^v. ^ y^' ^ £% t^^ 1 ^^ J! (R. L. Gregory) "^jj^u^ .<J .j" jAjj 

La^i 44jJj^)J 4_lia.l.}j| (JJ*JI '*-f k % ^° ' . *U 7*t-aJl <_jj **J j - *a Jj^.jj .^t-ail (J^U J j - ■— ll (jj^* (j^*^ (jL UJ^ ie^\ ^ J J% (_£^l pl_)£-VI ' , llahJJ (jl i . La.J 
4J i . ik'iuiIj l£jfi ^-° ^J-^'j LS_>* L5""' "** J ^ ^ lj* ^" UJ^' O^ it-Bj^-* L5^ 4 *-^-'"l .J^- *(^-^ J J^^ U^-°J^ ^ U* ' 'U^P^-*^ XjJaJ ^^Jjl 4_LuLlJjJl 

:^jaJi a^au jAj 4 <i^ij ?j*i\ ^ ^i ji>ji ija jc (Karl Pribram) 'V'j^» Jj^" >j 4j 

tilJJ (jj^^jJaJj .^dj t" _jj» - >-M (jLuuVI ci^-^ ^J^J""! J.!* - >-M ^jLuijVI" j i"<iVI cl^-^ ^J^J""! ?t±uJl" (jc (jjj^°.! 4_iu£lij|j 4(JjjjLjjjJ| ^<~- ^lo 

Saint ) "(3 "null" (j-a ^LLulJjS ^pSll JjSj 1 «^3 ?L_ij*Jj t^J-JJ (_£^l (j^l t^lj jA (j-a V^JSc f V^UHj ^JJl ^3. ulll ?"Lj| -la-jl jjj" \ JljjuJl 

(181)."^j^^lP^i ja^^u ji" : (Francis of Assisi 

ijjl (jjll ^ jj) diljjJl <J$i ,< j U ft Jib UIjj tiLLal ^l jj^ll JS jl > ■Vfcljj 'U^ ^?^* L5-^' ^j?^^j a jJ^ i^'^ v=L^I ;I^a ^ j^a ^jVIj 
VciiljiJI oJa (j^ aj^jjI^j^ ajjLj^£ di^lcliii (j-* (jj^y cj3^"^' j' ^ ^ * '" .' Jj*-^j -J^^'j y^lj r^j L j.:^ °*^ o-* '*-i jt ^ ^-* 

oJa ijiij ' , uSj (cill (^SiVlj (j^jVI (jJKlli .rjJ' ^'j^ ^j'"~> ^lil^ljjj lSj^ ' - ' ' "la ojLJI L«i '^jjil j* jj=>.jj| 'j- j^ Jj''H ij- 1 ^' u! 

Lai .1 la IjJ^ j LA 1^_>J A-LulJi Clll£ljjj ^ ■* - ^J ^a (jj^JJ ^jLaJl aJbtll (JC <*-9j»-J La (jl^ lij .A_LaAVI ^jLc. ^ ^i.1 (Jl^uJ ^Lal \ lat - ^aJ ^HaJl oJA (JS [j] 
iLaJ t^ljjj (JO OjUo OjLJl ClLab Laj 4 JiluLa ^IJ (jUS L^J ^cJ OjLJl (j) IjljJ&VI ^ 4_JllJl j't S^ \\ '^\j Q\ L_±a>J Jl^uJl IJA ( _ 5 1c llljLa.1 ^JCj 



2_kIiLj If- OjAUa (JJaJ ^jdll "^ J j L^aJLj lilJJl ^..J 1 *^ lA-^.J .q^J ^^^ ojLaJl Ajlc ^j'^-'^ La (j\j 4 liij JlS (jSj aJ lili 40^aluLa (jj^* (jl ' , ^J ^j'^- M 
fil^JJ La (_Pj LlaLuLa.lj i. ol A. u]*^ | j CllLilJlj LJjjVlj PJJ» 3j| I la I jjl J J- '"'."J ^J-^ ^ . .! L^^"' LP] CJ-*^ -^'J^j ** ^ lLujI ^J-alull LaJUa (jjjjaj'*'M 

.pLuLJ La (J] (^laJl A_lLaC. ^i ^alkJLJj 4*LLuiaJl Clll£ljjVI p J^?- a (j-a (jjSdJ (Ciil 40^uilj ^jLail (jj^Jl (3^- S".!^""' (J^ -3 * ^J^-J 'JjJ^ 3 (j-^j ^ ' ^**J 

^aa / LiiaL Uajaj P-iJajJl ^LaJl Ija (j) .c-j^ JS ( _ 5 lc ftjjSj aj^jI Sja ji (ji) j^i t^LiJl ( _ 5 lc 5_*j|jil ^J^VI lillj Ul j$JaJ (3^^^ ^ (j] ' ; '\:^j 

_Lj^j^.j L_i±m LlJ ij^j 4^^]! . *q - .a j j tj-jLauj ^JLa-iuj 4-A_uiaj . *q - <a j i . iL£j| tiiJi ^j 4V3^* LjLjS Lliij cJ-^j^ 

pLuLJ La^lc ^ aja J > H (jj^jl IJA (jlj J ^^°'"^ J3 «^l (jV oSfl ^J^-a-a LaAJj^.j (jlj 4(jj^j| (CI 6 I g "^ JJ ^-^C-J '— ^jVlj dlljLa^jlJl j|jQ*w^ i^C Ailia. (j| 

;aj1U11I 5-ajjSJl A^ijSil ciiLVI JLh ^ ^"L naU pL^jj jjj*Jl y*^l 
.(41 ^-jVI t^iali Sjj^-u) { IjJ^ ^""jft b^ ijj ?J*J tj-a JaI ^4 trt^Mirti ^jj Ij2|j (JjXj Vjjj (jl L^jVlj pljl^luJl i£.u± <u 'Aj1\ ^jjj 

^Jj^kli ^ (J^"^V. Vj CllljLa^jlJl ^ La (jl^-a ^ |j^a.^a Lljl£ 'OjLaJljj I J°J°^ ^'j^j ^ I Cj^-J-^ ^ L_lLjj| gU»J (j\j tAjl^Jl ^ L^)£i (jl (3^ ^-*^J 
(jl£-a ^ (Jj 4^jLJl aJLaJl IJA T jLi. La ^jl£-a ^ -li-jJ ill I (jlj AjjLJl CllLjj£-Jl (j-a 4x^j-aa_a ^JC^ ajLjfc Qj^Jl I^A (jl J* ^aV-VI IJA L_lLuj|j .LlJ^I 

.igV-VI Ija { _ ff lc jIiL jLajVI j>^q*i ^l ^j^.VI jLj^Vl ^*j ^ tilli j^ Ijjj .IjjjS ^-k. ^xjj 

Jj^.j-aJl jA O-i^-J iill (jl <-^J^ (e-3*-aj .(c^^J ^La-luJ Jdll jA lla jJl ( _ 5 ijiaJl 3'^-* A 'l U"^^J ■ ™^ ^".1"^ a ^ J ^^Lk^a ^a (jj^JJ 4 Lj_lj LaS tajLaJl (j^Jj 
4jLa-luJ jllli _L&^)xjLj AjpLaJl kli^Jl oJlA p- jLa. Aa.jJ (JiluLa ^jjl£ *Ull (jl Jjj-^aJ (JJ^LlUJ JLDLj .(J^Uajl£ Jj^.j-a al^C La (JS ^jlj |alj^J Aa.1 Vj 

I^Jj LaS 4_3JiaJI a^A U^.J^^ JT" ' ""* J.- J -^LS^ '-^ ASLa AjuU 9 (jl S a (_)£ ,-i J o^. o-a (JLlJ j 

.(255 

£jj <Ul| *^J A^ ^J^ L^Jjli 4_lj3LAjlj (Jj1Sl4J| >Uj} I^J^ (S_J^ ty (^3 Ul ^5ll L^a^ajja 4p (J _kJ (j£j Ua_la_aj jjl£-Jl (JO Lfc^-* ^' (jj^ ^°,!°^ Lai 

.(1 1 5 *jVI -SjLii ijj^) {^fr ^ulj aJil 

oJA (jljSjl ^CjJsjJj .L^Jl£_kj| A^Laa J Lfcila. ^^jll ojLaJl {_g_JJ ^l (jl ^JC. .*Ull (_^_p* (jl (j^*J V (jjj t^-9 4*LLuia. dll£ljjj ^J^- a Aj^LaJl i " ]l nKl| Cll-abLaj 

"4J ail AiliaJl 

(1 03 *jVI - fU&l Sj>-) {jjA^I UiUilil ji j jluaj^l iljJj jij jU^Vl AljJ2 v} 

(jjj i aKj fijiHJ V (J^JS .^J^^lj LjjUajl ^ a JJ (jj| j-Jj a!*Jj LlkJliJl fi^uJJ La ~'*Jj LjJjAk-a ^ LaJ laJa a ill I (j^Jj ill I ^J-^* (jl (j^*J V LjjLk-ajl (j] 

.^JJJjuLa (jjJ g^J^ Vj (Jj .^-alf- 
^SjJ aJLDI AjJljail AjVIj .(c-^-*^J a 3l a-im illl jA (JJ 4l1jI Ltijjjia aJl oJlA Aa.l jA ^cJ LlJ] CllUjlAJl 4J_)al (jj-9 4 1 JlA ill! uijjjLa aJl aJl_C gcJ«J (jaJ LaJJJj 

|AijiaJl aJlA 

.(16 4jV1 - (J Sjjajj) {JljjjjI JIlh jj^a *Ui| ^J^l cP^J ^— «AJ Aj ljj^jjj L4 >S*Jj ^U^jUt Ua3a -^Jf 

jA ^-n-aJ (5-Jjl jA 4 "^ a (jl Jilcl |j]j _4-al^Jl AiliaJl &JlA I^JJAJ jl ~^ 9JJ (jl ^LjJaluJJ V 4 "o^La" ^a p jlk-a-a oAuLa (jl (jLull V I -^J*J La^JC (j^Jj 
J^ (jlj SOjLa (j-ojuIJ La ^a.jJ V 4j) ^J-^l ^-° 1^] ^-^J .^» f-^ 30 - 20 -^ J^. ^J-l^jJj-jI ^^i-jLaJl JUJl A_J| 3 Jul'lHj JlaJ (_£jJl (jl£-Jl (jji 4 "-Lulij" 



,JJJj]| (Jj^. (j-a "<] ^JjaVlj" ^jLuljVlj iaJ^-Jl jA <Ull (jj .l&Ua-a jSii L_Jjs]|j (J^.l-l]|j ^jUiJl (JjJS Qm ^LLi jli t (_JLl^ Jj^-a <aJj^. Cl]taj^.j-Jl 

l^±ajj2j <J I jjja 1 "j^» <Jl^J iJl cs?'^' »J^J '.'J^l L ryj^ <J^ <jJ^ t5^^# i£Slu IjIjVaJUII ajVI ^ jlU.ll l_ijS!| IJj-j _>iJl t^-*- 1 ' ^' J.'^Jj 

jSjj (60 VVI - fb^VI »J>-) {...^^ il ^ ^J b! ... } :<sj^ y c^ .Jljill jjj«j1Ij .(186 VVI - SjM' »j>-) { bj^Ly (4^ <^ 

1 a l LiQ*1 -J l 10-s. 1 | 

|(J^.j 3° ^ Uj% .LlkJiaJl j-a bjlj ^Jjal *jjli .<*-uiaj ,Jj Jgj'^- a 4-Jjal 4-Jl j^J ^ a lie jLuiiVI ' °^j 
(ji ^alj jA La£ j£l .(85-83 ^jIjVI -Aailj^l Sjj^-u) { jjja^ V jl2j ^ila Aj2] LjjSI £jajj . jjjiajj Jjjja ^jjIj .^ j£Ik3| CjxSj |j] Vj^} 

-j'ni-.l j IgJjjJ V ffrjV 4-Iaj^H ^SJSaJl &j£j t-jUll j» uij V iAjjTjall AjVI 
JaJ La (j£j 4_J ajSi (J-a (JS jl JJJJ AjJljJl AjVlj .*&l JC <]iLuLa £jljj b ijj^J |j' t(J3aJ^ j-^ iSj^ 5F^ <_£^ jLuli^J l£"M ^ '(-£.>*■' ^-^^ L>°J 

;Ljaji 2uHj1| ajVI (^i AiiiaJl oja ^j_ij_j p^jj^II ij'j^'j .(96 ^-jVI - cAaL^I Sjj^j) {(JjlaltJ Caj aS£3a Aj3|jJ ; JLju ^»l *jK.-" '•*■-*■ jA 4j 

v jiuijyii >&i j^l ja jLuijv 1 4j ^.jSj <j** t^i ji t^ J^j ^jVi a^j .(1 7 ^-jvi - jujvi sjj^j) {...^j '^\ c^j ^4-0 ^j ^40 ^j...} 

jja IJla 4tilljJj 4p ( _ 5 _kj cP U*% l^^"' J* ^^ / uiflij ojj«_kj ^jLuijVI ^ i ; * ! jj j-JIjuj 'OL^iuj iiili _(JiaJl£ i^£ <JV 4_uiaL j^^-a^Jl cl*-^ fj% Lj' i* J 'J 

.LliuS _>^VI Ailia. ^j-« J^S V IJA iJ^J 4i ^' * J UI 0° "^'^4 cJ °*^ ' Lt a L)- 1 ^ ^' lAM ^i£aJl oJl^J ^lLujll Jjj V ^3 ^jLuijVI C^J tAJjJaJl ^jA fiJA ^jj 

-t3 JL*j ail I AliA«j o^ljLj jA AijiaJl oJi^J ^jLuiJVI _J-^j t3^^ 

jl^alujLj aill \ g -1JJ ^jljl Jj- <aj| (j-a ^Cj^a a jA Lajjj ^C^La (J- <al <J gcJ "^^^Ji.jLiJl iibtJl" jl ^jaJalaJlj 4_LaLtIl ^Li^Jl Qj* jli iliJ ^CjJaJJ La^j 

.liiJJ Jj^JJJ V A^i ^J^VL jl taj^LJl IJA lllaJ p^^^-kJ (JS ojLc (jj*jJaJ V L_lUjli iliiJJl ^-*J .^lj^ t5^ ^ "^ ^ J J^ 

■ j '^"j tl n\-v I^JJjIluI LaJJ ^^^1 L^JjLluJj i lLiLiI (j-a 4_J Loj lilJ jla (jl laJLm3 iSJLuLajl OJlA ^ olj^.j (_j ^ £aJ JJ^ilil LllJa al La IJ] L^lJ^Jj 

.(ill J^ ^J jcill cA^^ t^>J^' (JLJl j-a pja. VJ ^A La «-VjA j£ ...tilpXajj (illUIalj lilla.jjj tjLuJ^La 4_j| jij (lillJl ^ i*\\ ul^j tilj'ljAj^aj 

{Cill AtLall 4_J^L-aj t(Jj laLall L^Llliil a '"'j^ 1^ J^ ^ ^1L»J| IJlA j-a PJ^. jA -gLa^Jl tiLillja J A£jJJ La (JS jLk-alkL -4-ajJlJj 4_x-a^jJJj filjj La (_Pj 

^ l*JJjui J"- JJ (CJll L_JjUj|j tlijjjalj aLal JJ^J (_5^1l j'^ oil J 4^-ilA^Jl L^JljlL OjA jllj L^_JJ(_iuJLj lilaJJ ^^1 g , '" L ' , 'lj t^JuJaJ (C^ll jJaJlJlj 4Ajic. ^iaj* 

■ ■ . L>I J w '1 CJ.!? ' ^ I jW? j' t -' i ''^ e "- (_5^ 4-aA^JjJlJ {Cill JJjJJ-a^llj 4_J^aiJl lilj*ajA^.j 4ol_LaJl 
JJC. ojjj-aJ ajJj^aill a^JSLla jl-l-a '^ jl n^. "^ I jj» '^^J ^A J .J '"."1 J^ jla V V] tj'^J >1 Jj- ■— 11 oJA j-a jj^JJ (C^ll aILxJI jV ^-3 l_jJ I jA IJlA j 

l^laj* -aJjS ^ji aJJ^II ij'j^' (j3 AAjiaJl oJiA all I j^Jl ^3j . b jj-aiLa (illi jl£j i^jl^-j (J^?- (J^ cs^ J^J^ ' - u ^ Jj-^ll aJAj .AJijaa. 

Aillj UjIJI SU^I plia tillj ujj^Ijj iliuVlj jJajlu^l u&^lj *Uiail|j uifciJl j^ SjlajLaJj jjjaCAJjj jjIlIIj fU«lij j^ CjIj^uiH —i^. ull]] ijjjj 

.(1 4 ^-jVI - jl>4fr J| Sjj^-u) {Ljt-ail (>a alljc- 

CllLaLLaJlj liljjjjl CllLLui^-j lHjIjA ja Jlj U^J-^VIj ** - ^*°'tj ' , 1A.JjI jjjijj (-JiuLj jj^llLaJ LaJ JJ^I (jj-aJjJJj i\ ijLa ~g *'J > jjaJj i-jLlll ~^"» a j] 
(jJ^ALa. (jj* ' "J t^^l jl L^-Jj^llaJ ^^^l AjAlijll (Jl£ Liil (JS (jjLjaij a^i t jt - >-*^l jj idlljLLulll dll.la.1 lil^lllalj ^U^LaJLj 4-LilJ^Jl i . ldll j ill j AjjLaJjVI 

pblj pljiall (jlj jLuia.yij a^L^all (jjj-LiLj L^jjjjj LijJI oLiaJl i^jja.jj jj&.^'n a^Jj .oji.VI jjjuiijj Jaaa JUJl Ija t _ 5 ic jjj£jjj L^£!)llaV 

CllSj ^A ^J"j i"CllLlljjjuLall j-a J^ll <_£-il" *"(jVl <l*al La ^^1 jl" |(Jla (Jj^ ^^ UjJ^W f*J t *J^*^' C5^ Jj^' t3^l f* J J^"^ L5"^' dlbU»Jl 
. laSa LlJ-ill abaJl ^ AAalill i^JJjLa_aJ a^jLla. JjSj^JjjLJ iAj /'^LiluLa ol£jllj O^L-tolb ajIllLuj" i"(jLacVI §p*-J C-L^_j] (jiC j)J*Jj" ("lillj (J*^V i— sl£ 

Sjj^-u) f jjlfllc- k^ SjaVI jfr >ij ^J-l^l ?^^1 clfc 4 IjA^a cljj^4} 1^! ^^' l£^ j^ ill (^^ ^jALLall jLuiiVI lala l_L_^j aJLIII ajjIjIII ajVIj 

.(7 Vvi - pjjii 

Cllbc-jll (j£ jl (_5-i*J 1-^-jV 4-LaAVI j-a J^ J-^ (^3!^ - OJjs^a t9 J^ 54^ ^t^"^ U^ (j' (J^ cJ^^* C5^'j ~ U>^^1 I^A ^ IaLIuJ ^^1 AiliaJl jjl 

jA JjJ ^^1 AjJjij ^ * LiLa j Lg-3j£ ^^1 'ijjjll (JJ-a 4A£^llLaV * ' " jj jLuliVI A^llLaJ C-^^ LP (j' ^"J' ""*jj ^'"J AiliaJl OJlA dlbjjj _l^J (e-J*-* V Jj^aJlj 

tLal , U*^ ^jl| Cll^UaaJlj L^J i-JjJ ^^^1 L_Jjliallj t J^jllj Oj^lL O^-aJ {Cill 4_i^aiaj jjjjiall a MS V >-.|j ia_ ul ij \j i__l j3 V I Lg-Jl ^jC-JJ t^^l Ala.jjj il^_J 

Jjjlla pbA L_lA .UiJi a g JJC I (j-aJLj (_5^1l » ' .na H j ^ JjJJILjIJ (Cill CllSjllj L^JjljUJ ^^1 Jj^aJl (J$i jli tillilj .(jLia j iAj V] jA La IJlA (J£ 

. j| L^a^allj * L^aLaJ I jjjj£jji^j| dlljjUallj Cllja_lll" j-a a^jl^lLa.a jl ~g'lj'j iAljjU JjAUjJ La^Ic tag La ^j jj-^ ~^'^ 7- jjJ^JaJ <— Ajll gU»J jj 

Vj a^jljLiulj i^ijij ^ jUaiVI Cllilj AAJjIaJ jjAbjJ jj^-ll pLjjJ'V I «-Vj^i .(J*ilb Aa.jJ pl_LkjVI O^A (JS j^J 4 "dll jLLtllj (JjLlallj dll£jjuillj 

JjSilll agjlc. i. . LaJ (Jala pl_LkjVI o^A (jSl 2-^-JJ ,-^g a.1 a. j jl jjjJaJj Jjuijll J^Lui (Jj3 agjjuaJ agjj^alla jl jj,VJ'l»jj ia^jljjJ jc lijJAaJl j-a jjKj 

■ U^..^ J r** J Vj jA La |jA ag a.LaJ jl jjiulJ^J I a lie 1 gj' f *- jj"- It aJjiJi ^^1 *uLaJl ^ LlLa 
ajjj |Aa. 5-lj-aJ dlljAja_aj 4jUJjji CIiIjLluJj t4-aaJ (jj^-* ^ - ^.1 <-_]Ull tiUlaj tag a^La I ^jia .lj^ »!iLa.VI ^jS lilli -lALkldi J-«VI £^\j (_5^ clP-Jj 

4(jLaJtIl j-a L_iVVI 1 g-J3 (J"**^ A-^Lk-a-a jj^LaJj 4<Jljaj L-J-L^aLla ^ a^_uliil jjJJ LiJaJl ~^ a^La.1 ^J / - ^°'^J 4-lA Jj| j-a ^-aj^-a Lalj^lj CllljVj-lll 

jjfLj jLuliVI jl La^j . . .Ag Jl LtLaJjJllj *_LaaJl L_]La C. j Qm La i . ]1 -JJJ I j-a jj"'.''jj tLjlill j-a JJJ^ I'" OjJaJjjJl 4_J jjJijialulJ La Ojilll j-a jj^LaJj 

Jj- .a Ija a LaA^il£a _AJ3 3JJU (_CjJl a1L»J| IjA ^JS LaJ (-ALjJJ LajJC Ajjiuul J^ 7^ .' ' ^ J lillJS 44_a^iLa.l ^JS ^JM-aJ LaJ (-ALjJJ LaJJC 4jja_Lil jUa 

_ jaia "Ulc. ,_ja iJJ^Lajj 

/ ajaaJl Jj^jjj LaJJc ~^ uiflil j-a (Ja -^ H j .-* J* "'*' jl ' . La-j >1L»J| ^ja a^Jj^. ^jaJ ^^1 C_j|jLa.!iU L_lLill L^J i . l^aJiJiJ ^^1 AAjjJall jli 4(J1a11jj 

a^JI a^il jjj_Jj£jo jjJjSj jjjjl j 4 JJj jjlu jj-ajij j ^jLjjJl jj'.' Q Jj Jj 1 *- >- ^- M ' , w ^* J jj^-J- taJj 4<4_ui|jjjlj 1 - laJU ~^ > !->■» j L_J jLaJ jj-Jl *-VjA jl 

jjjJlj 4a^a*jia. ( _ 5 1^J j)Jja.VI t3 -l^ *LlAa.jJ jjJJsJ jj^llj 4 ajLLkilL jjJaaljJj jJja^VI jj-ailaJ jj^llj 4 JJJ^VI ^^ LS* jj^J-T^Jj 4«_kiaJl ^JIjJ 

a^ JJj gaJj-U pVjA (J$i 4 Jjuijll J^LuJ 'f p^JtluiVlj ~^ Liliil gcJ-lii jjljLaJ jjjJlj 4 jjji.lijJj 4aAjJC- jjJUiLaJ jjjJlj 4*Ualulllj L-J-l^jI LaJl jj±aJ 

.ala. JJS-a jl£ lillj JS jjl jj^JJJ LaJOC- oja^Vlj LlJ^ll ^ l£ jiJl 
alll (Jja ^ja AilSaJl ojA pJJ^ll U^_)^' -J-J^J .^tjr^ U^l ^ *il-JJ^ V °-^-j tiULall j^i 4 jj- .aJl aJA (JS (j'^J (jjJJl jA (JLaiJj -OLa Lm alll jl ClLLa.j 

.(1 26 *jVI - ^ lui ^' S J>-) {^^ f cr^ l3^j ^i b^j MjVl ^a Uj pljUlJl ^a U AiJj} 

_(Jjjj V (_5^ll -J«*'l| ^^ L3 ?a\ oja^VI al ,]"- 1 1 J-uiaja Aj-aAj ^LLujLa.lj jcLkia (J t i} i u <_^a biLa. "OLajjj <JJJ PJ-all ^ a JJ jl pbiJl j-o L-J JjJal -4J] 

liljjJJj tilSl^lLa-a (JS jl" (jJ*J L^_a.ljJ ^^l ^JjjJaJl jb Uj% V L *'J w j-a bA Aijxjj La jj Ij^^-lLlll J-«VI I iJa a^-SJJ jl 4_La.J-all OJA ^ I idle i . LaJ 

jl" jA v .alj La j^lj ."U-li-U (_5-i*l V t^-3 IjJj 4^La.l jl ^La.Lc jj ^ 3Ja j > u jA jib Jj«_kldll liLa L-Jji JJ ^CjJl tdj^alaj tilpLa'j^alj tilSl a jjj (JJJJJJj 

_JJj£ jilljiaJl JJJ Jjall jli 4,_^JJ La^J /'liljfLajl (c-H-*J -Ail I t^H 1-^JJJ Jj- "- j-a jj^*\. ~'"- - i _>^- a J*J bujLuil <1 ^>J^J V A^LaJ liiJl till J JJJ La (JS 

a^ljj^j aJla 4(J*ilb Jja.jA ^^' A J La (JS jl L_fljJ3J jlj 4_uiii p-^J jl CJ ' -^°.!j Jj^^ ,X AiliaJl aJ^J LJljJtVI ^^JJ V jLuiiVI jl j-a aijlbj 

AjVI bl ?tjJajJ La£ AJilla. If. C-^^ (J& jLuliVI J- **J-LlU » jJl illJ t^^ia -{ _gji.l OJ-a i " Ul JJ LaJJC AillaJl ^CjJaJJ JJJJCj 4Cjj>Jl jA j JJa. V I OJ-l*-a-a 



j] ftJ^VI ^ ( _ 5 -lal J , lJjjjIS iAjJLla. ^Jjljol pljj UuJ AJjJJ-jJI AjLla. ( _ 5 -^a3 JlS jl£ jj jAj .(22 ^.V I - (J ^Jj^) {"^^ fj^ ^j"^.'*...} i^Wj^ 

.(29-27 ^WVl -aSUJI Sj^) {AjJUalLu J& '£& m <A* ^Sfc ^p&t U .^atiil Cul* L^j. U} .Uidl ^_i SUJl tSttS Jia ^*j jJ -d 

Li«_uJ ^ *A j"- ^ - ^aiij > a V]j . j>«_3^ L>* 4-a-ma 4_pj j)JJj 4-aJLc ^ji (j\j£ V jAj cl)J^ ^ ** °..°"" ^J-^J r&°J (j' Uj^-^J (j' ji j' e "- ' . ^.^ (JslaJl jLuijVI Lai 
i^aiUk (J j > ul Jjjj "l_jI^uJ| s-ljj" jl diVLj^Jl *'jJ Uj-^J lH-^' *-^j* 4_jsLc Uj j. flA^aj t3 JL*j <tfilj .l_jIJ»J| Auii ajL^jj'I ^k ^qniiij ta^a.VI ^Ijj 

;<a_IjJL 
djj^-u) {ujUu^II ^jj^-h 4j]|j AjIIua alSjS a-bc <Ul1 -^JJ L^ °'^d ^ &fl^ Uj ,Jai f La £)tlan3l ^.'""^J 4*j|y i_j1j1u£ a^-La&l \jj& (jjJlljJ 

.(39 VVI - jjtt 

(jJjpLJl j£jj .^ ^ £°'"^ ^^\ g 1- J LiiLa. V I (j-a ** C-J ^7- a (_^A (Jj i jjJ-jLaj) (j&JJ L<^ ^j'^-^ ^J^J L — 3 ^ ' ** h 'U oJ-Jl (jl (J- <aaj| |jA AjI^J .lia Ll-J J .jlj 
.p^^^-kli ^jj (jaJl (j"° ' ** u '\V *LaIj ^ ??"- (_3,> u ^* i£^\ aflJaJJlla aljj (Ciil L_Jj^Laj| (*^'_r' ^ ■^" iiJ l^-Lt-gmJ ^ jj-ajlJL 

vii« - 2_l^jLJ] L-i^miJij jjj^Ji jjSii (ji ^ui jiaii ^ j^iaJi j^si ji^.1 -(GGorge Politzer) "jjy^ cjjV ^ J 1 -^ ^ 

(JO ijj^jtli.a Q^O^J it^ljjjj L-jLuLi.j (JC- OjLiC- ajLaJl (j\j (j_jlajJ (JJ^JI <Ljl^ij| *^ | " J^jJ^j" (JjiJ .ajLaJl -^J^-J '^ "(J^-^ ^iacl^" 4-iaLiJl (_JC 

(1 82)."^j^j a-^V-oiJ jl (jlc JJ^j djbjj V] Ija L*j iUjIj U IJ) AlaUJl jL^ 

(Jl Uj^- lJI V] Aia (jl^ Lei i^LujUi.VI (j-a ^■J''^'" Q^ *jW^ OjLJl (jj '(JOMnSOn) "u^^jV J* 4 J^ 1 ' Jj^"^ 1 iS-^ J^-^ CJ^ La^J^ Lai 

(1 83). t^^LJl Ujj^j "CllAJ" 4_x>JiJ jU^Vl JSjJ 

vii. i(Marx) "^j-*" 2- y^Ji ^lji ^>j jjy^ ajaj ^ uu ^1 ju^Vi ^(Friedrich Engels) "3V 3 ! 4u j J" 3^ ^j 

(1 84). "*.'"'" .' _J*-^ ^ Vn»-v LaJ ** J» j-^- "^ J J - ""J L ^ "'^j ^JT- a L^JjLllJ ^W <Ax£l\ Ajtl^ Cl±3l£ IJI" |(Jla i " lia J^JjJ^aJ (J\_La AJjuSj 
Q'*i La IJ] ajLeJl Jj^-J ^^^l t-S J V'"" iCA-* '— J ljW C ' f ^LmJ i ^u\ A L a V I OJlA (_A^ ** \. a ijj\. J O . 'jj 'S^J^ - * (JLl-al (j^J^LeJl ^)JAL^ i . IjS jj 

OjLJl" j\_J "^^^^Ji^. t-^lj-ij j)^ fijW° fi^LJl" jl JJiiiq*i i^lijLa^ jA 4<JlaVI O^A (J^* Uj^^^. H ^* ~>.l 1$'^ 4 cH^&'^J (j^pLaJl l^llj-i] (^ (JliJI jj 

^ lal a aluaJ jy^i .(CjLa ASlj L^_ia ^-alJl (jLa ^J=i^\ *LLu1^J| Cljl£ljjVI Lai tAJj^)j| '^ J j - >-Q a ^g-maJl liilj^VI jl j_aiAaJ ^i . ' '^ £ J ' -^ 5-CAi. 

AJ^Li. (^3 jLuijVI <J ^aJ La JS jl jA 4jjA$ij V (^ill J^VI jj ." (jil (j"ta. ^Ij^j ^J^-* ^J J^i .^laLaJl 4 u^>^> J^ iljji^jl" ; jjljij La 1 > aa ui 

_Ja53 ^C_aJl ^ LJj laJ 'pJlj t al Aiaj^ga I j lA p& - <a (j-a 4_iaLaJl ajL^aJ (Jia 

4J| alaJl ^ jLuljVI C^_)^. -^ ~'-^J J*J LaLaJ AJ*alj j^JJ u'Ia^.1 {_gJ;J -i3 jLuljVl-9 .^2iLa.VI jA ^ a J LilJj AJljJLaJl aJA If- fj- ^aj| ^Q'j (Jlla (JiJafll jj 

_^£.ja. A-f^P liia^Jl j^a <J»Jaa (J^Lj 4J| jl 1 4 iLa 1 - >- J3 XiaLi. jl_J ~'-^J ^3j iLc-j^a OjLlul i^-l^La. (_£JJ jl 4<-a^a J > nS JJ3 aiuJl If- «JJ 

(JS j^J ilajx-a fCA^al J3 Aji\ JJt-uUj i Q nU > U a ^ 'J-uliJ laU3 - iLlail ^ (J'_)^ ^ J* J ~ a j'j r ' 7 r *^,: -^ t^JLaAt^a 4_iaLa. jl aLlail ^ (_^^JJ ^ciJl ^^- nljlj 

^ciL *JJ i. a3j,Jl l-lA) .Clll.AJ -i3 O^kVI oLlaJl jlj 4<Li.jJ lj- ^.^ -^ Cll^aJl A^J^La jlj tOjl_LkJl clj^La. ^ CllLa AM LjaJl (_^^JJ -i3j .Laia. jj^LuJ IJA 

(.LaLaJ aiaJl£ gT ; LiiLa.1 (JO OjLiC ^^A ^^1 iLlJ^il a\ Ja ' I ^ (JJ^alilDl 

,_^^)a.VI grj LiiLa. V I *J*aJ gr^-Jj jljjVlj fj- ^-'1 (_S^Hj ^ J*^ - *afl J J* '"Jj L **'lj' ^-Vl A-ajuUj ^)IaLlaj| {_5JJ ^-a_p ^ ^l^a»VI O-lA L^^. L^^l g 1 "^ '**^l jj 

xJ^JLj 0^)«_kJJ <-a^J ^ L^JjljjJ ^^1 ^^*^'lj ."^-lajla 11" aLlaJl ^ La£ -Ll*JjJa jj^J '*- a ^ J (_5^ L^J J» ' "J j^^l grj LilLa. V I aJAj .cljjLaJl l^_J AlLtlaJl 

^jS '4_kj|^)3 'f USlLuLa jj^J _>-aVI A^lj (^ g"^ '"■! IJA j)^Jj .L_lLuia.jj Jj»-^ ''J-^ ■«■ L^ijJS jA Aj|i Ja. ^ *_lkiil jl liiJJl iLujLuia.j V] ' " u '\|' L^-Jl f^-J 

aJLtiJ ClLaJ V _>cLkiLij grj LiiLa. 1 sJ»J ~'-^J (CiJl ^^- LiuVi .iii*£ Vj i^-isLa. Vj 4 Jj^)- Vj i^luJ *LaJ ^Llla .clj|ia.VI aJA (JS L^ja l£J£ l J^\ A laaJjl gcij 

V] gcjj AjB j^taljil ^^^ja-jLaJl aJLtll jl i " ! jJJ l^i i" ( _ 5 Ja.jLaJl aJL»Jl" ^k Aa.jJ V i^j|Aa.L ^)«_kldjj ^ALkijj (_5_>J alaJ LaAJC- Ljjj Cllla.j .<L ^aJ ^^^ja-jLaJl 

.gE Lt '" a I b \cLkIla 
4-laJaj i! AJjlalj J_oJJ*Jjj1Jj .O^LaJl Ailia. iAJLiaJl O^J j_o^_a.ljJ La^JC- L_Li ^ajJl ~^ ^-LlaJ jjJJ^ul^ jLaJ I ^ i^aLa. j AjpLaJl <LuliijL j^iajJ (JJ^JI '^'jl (j) 

.4_ialaLc ill! aJJj >-*^ jjSllaJj tjjjjlj i^laJjj 4^c£jLa (JO ^ ulJjLa ^_yuA lHjIJ ^JJC. 

v'j" (Das Kapital) v=ls ijjj% ji j^j ^^^ui ^ -f ^^ui ^ l^jj c^La^^i ^ jjSi^j ^ ^i ijj^ ji ^Vja jo j^j 

iiaJl ^k I j ' ' ' " jJj .pJVL jj^a-kJJ^uJj iiilJJl Jji^ jl a^_uJjjj 'f- 2_j^Ja IjoHj jl i^Ja^kijI «_a Ij^aLkJJJ jl CllLcLala.VI Aa.1 ^ IjSjIlUJ jl i"(jLaj| 
_"Aiilia OjLa" (jA a^JJoSj ^ L^JjJJ ^^^Jjl pl_LkjVI jl (j J ' ^ J**°J LalLa LaLaJ t "^liJa^ OjLa" j^a Ljojj jj^JJ <J jj J» ' "jj ^J^, La jL j^aJJa_Lm 

■ ?"J' I ^ J7- a 9A AJ j )*-*% J 4J 9 JJ La (J£ jli i'i-La ojJI ~^*^ la j gjuLlaJ jl j 9-alaJ I jjl^l pi JJ-J 9 

L&lJXLa jj tlloLaJJ LJJJU {Cijl ?-^- LilJl ,_^jJ ^"^ ^-L-^LaJl g=-aaJl L_lljaJl L-jL ^aCl LJAa.1 La lili .J^jjjJjJ A^LuJ ^CjJl a it - ^aJj| clj^La. (J\_La AalJJj 

4_j] (Jj .Ajjj ^ guLa. "LJ1 jJa. ^ j^jjjJjJ a Il^jIi a ?--^ mj| |jA AiaLaJl L^_i3 i " u a - .a ^^^jjl ^ laaJjl ^^ia 4 j^jjjJjJ j^JJj 4 _)^-l ?"^ m ^-a «_a ^jljIDL 

LaALll£ jjjajja a jJJC-Li_uJ (j-a L^_l]j *_aluJJ j^^jjl AJJC-VI jA tdjJlJ ^ JJ uLJ f"C_Jajlj ii^JjLaJJ LJ^JJU ^CjJl ?-^- ■**"! L^J J* '" ^^1 grj LiiLa. V I (J^J ^)a_kIij_uJ 

ioAuia. (e-lc Ia Jj^aj i^JaLaJl <Li_)3 dljj^a «-a-uLJj ^^LuJ j^jjjJjJ jli t ajl - ^aJJ I clj^La. pljjl AJJJ ^ oJja.j (j-a iC.^)ilji .(JJa-unil jLg-a gciL <L-alLa 

^}»_klij_ui LaS (OJjiJl£-aj| A-a^Sj <C-Ijj 'f ^Ja H 4_J^L-aJ _J*juLJj iCllLlLaaJl ^i^)^ <Jja.J AJC 4_ullj (_£ _JJj J^J-lAjI aVL ^L^LuJj ia^Jl t JJ^J JALuLJj 

.4_C-ljJl t ajtjJaJ 

(JjLa AjjL^J (Jj AjjI^J (j-a iij^LaJl jjAl*_LuJ ~^ "j^T" j)-3 _)-^l L>* _>^-l - i - ic - L^W L^J^J"^' tj ' ' . ^ L >-^l| ?pa_kliij Aj_uiaJl L-jL ^a&VI (JJ^A-ajJJ LlaS jJj 

j-Jj IaIjJSj aJ jl*-a j\-g-aJ ^LuiLa-VI O^A (JJa > HJJ LlaS jj Lijj (Jj .^JjJJC. ^ aAjj^J jj_>^-VI » 3J > H ^JjJJC. ^ L-jLl^^JI ^ca_klij| «Jj jJj .LaLaJ J^JJjJjJ 

.LiJaJl 4_J XlaLaJl a b J- - <al J J* '"Jj cljjLaJl ^Ll*J_uJ ^jJa.VI I^A jli iLa g^a_kJ ^c-a 
AjLa.yii .(JIjjuJI IJA (jo SJJa-a <jLa.l l^J^l > " 1 > n J AjpLaJl Xiuil^l jj VAjllSa t Si a lj V I ^VjA 1 " 1 a ^> r-> j^jll Cll!)liLaJl oJA j^a jCl ; jVI (J ui'llj 

.JaSa a^JlAJll ^ AJjj^alaj (j£j a ^ - gadl I cljjLa. ^JjaJlJ lj_>-a «-VjA (JS jl ^^A ^ ^j^ L^aJl 
CliiaJj J3 iiiia^Jl ^ * laU AJjlJj A»J ^IkiJlj _J- '" ^CjJl j la *<j ,_^^J L_lljaJl pi - laCl L-jL <acl jl jis .jLa-a-VI U^Jj ^^"^'1 ** ' * A l '^ Ia±aJ| gcij (C^J-lUJj 
aJL J* '" iC'A\ jjxjlJja. (_£JU A-LuiaJl L-jL <a&yi jl jJj .A^*^J| ^la *^j (JSLj La^JC p^ULaVlj AJ^jLj LiJaJl ^L V I ?"^ '**"! _)*^J 'C^j'j-^^ ^)^^ ^"^ m ^aJ 

.4_ulij aJVL ^la-VI _>*-^ '^^-l ^"^ u f^ L^J^J-^ L — L * aJ J "^ t- J7-"- M CPJ La^iC A-a^a ^ 
^£*£ll (JSI J3 ja.VI ^a-k^lj jV^j L>* c!^ 3 4 Jl>^l I^A ( _ 5 lc 3-jLa.VI j)C AjpLaJl 4-LiilaH 3?^* *L^Li}l oj-aJJj V jj) (j%aa (jJjajaJlj jyj£ji£Jl j^a ^li 



_\-g_ia l-JAa La (JfLj gp^-lj ^-JAJ (^ J7-"- M CPJ ** "^ ''j '" A9 .J^-VI gT^- mil J jjxjlJja. (j-a !>\£ jl LaS i^Llk^JLj J* ' "j 4_JAJ ^ji 

^jS §pt->jl 4Jjll]jJ (_£Al AAuLiJl L-jL gaC-VI (Jj^=tjlj jjjJjJ ^C-aJ L_jl l^j^jI gr^- ulIJ 4_LmaJ| L-jL <a&VI (JLajij |jjjjJjJ U^* lj U^-^ fr '_J^! CJJ^ a "J 

j)IS ^1*3 l-JjlaJJ L_flJ*J <_£All ?-^ ■**"! Lai 44jj\ia ^ 4_uijla. f& J 4JLa Al^j A9 XlsLaJl (jl jjlJjJ ^» J > tf 44jLaJl &AA ^SS _L_jLt *a,aj| gT^- mil ^c_aJ 44Jj\La 

. J7-"- jIj a£*£JI ( _ 5 Jlla ' r *- 1 6 t-naj ^JjlLaJlj 4_uiaj (Jja*aII e-lj^j (j^-aJj . jjaJjj UJ^ i^ Sp^W* ^ ^* .. ' Lt J r ^ " ' """^ J- 3 ' L^W _)*- k % 

LgJ ^J -Ol j^a a^jJLj gpAuiLi-VI p IjJl *^*">' LJJ*JJ jl (jS-aJ jLuljVI ^jj* .W^"* J-J^^.J '*- uJ >- j ^ jjW^V. (J' £jk*1iiM V jLuuVI (jl (jVI Lll ^r>>i'n 
(jj% jtSjj ** ,!°,:°^ aLljVI ^A^J Jj- "-M &A* jl L-fljUSJ <jV t4jij£aJl &AA <-^jAj jl <r J^\ ^ ' /» - —M j>«J .<_£-iLaJl jjjil **"■ J°*^**J <_£-^La Jj^-J 

.AAuiaJl 1 *ijl ■ Ur.| 1 g Jj LjjiJ ^^1 LiulAuiLa.1 ' r - Aal*j \ *-±a^ liJl lilJj iL&Jj^j (j-a jjij (g^- 

(j-maj (J^jI LaAlc ^^lj,^/' ; JLUI£ AjjaaJl &a$j (jlali La_ia ojl^al jjc- (DSVIQ HumG) "fJd* -^p" J*S *^ (j^W-W^ ( '°jp"\:°^ t_SJ ja*Jj 

JUC- jl Oj^LaJlj OjIj\aJ|j 44jA|j^J|j i . laJlj 4(JJaj|j f-j- ^-'Ij 40Jjj\J|j OjIj^JLj -JjIxJJ ** U* a ^J'^ ^ J _)*-^^ Lajb j^j-ulij A^.1 4 "j^^-ulij" 4_La^dl LaJS 
(1 85).^H^-VI aJl^_J V] P(_s-^4 Jj*-^' «_llaluj| Vj 4 j)-ls-a ClljajJ ^ La i-Jaj^ ^jS j^j-^j Aa.1 jl (jijS-aJ V ^LujLi. V I O^A jj^Jj .^LujLi.VI j>* ^^ 

t^JjlAaJl j^a ^ C-J ^7- a -4_La-LilJ LaS -"^^jLiJl aJLtJl" jLllC I j)^Jj _A_liulla _>IaJ ** ^? J J* CJ^' Lg~^ °LjJ^uJ La jl ^JlLaJl J^Q'l J^ - <aJl ^j-C-Aj 
jrl LiLa Jl o J oj-*aJ| MS mjj l o iS / J 1 , >-<Q*iU 1 i 1 a 1-.1 | i_j i^j i llil | i " il 1 IS ^ 4_j| *!-s. J i -v , l-i I g 4_LaiC A iQ-s. a> (Jj AiulisJLl r yJLJJ A \\ Li! , <s dlliLl] gE Lt 111 "^ V I o 

■ C-IlcH 

JALuLJ Ha A^.lj (JS jlj ^j'^-^ ^QJQ-^ ^J^-J W^ S^ O-iLaJl jl «Jala CP-^ L ** ' ." ' 4 ^W3^' ,~' e " ** ' ^ ^ J L jjj"" 'I jj^l ^ al*il I g-Hfjl ^^ID 1 (JjjLLaJl aJlA 

_4_lAJl ^ 4_CjJ^aJl "2_kjLidJl" tA\"\ AjiC ^ - ""J"** La 
_3 5j5a 11 aJlA (JjSjJ jl i . La-3 4,_^^)^.l _>iaJ ** g 7- J {Cl ^j'^-j j)-a (JS (JJ ttilJJ ^JJC- jl jl£ LjijJ 4<jAJLa jl£ Ljl 44_Lai«Jl (Jjll^Jlj r^*J^ L>°J^ L>* ^ UJ 

_*LLaL»j| ^ ajaa 1 1 0J1A J^j Uj*.l^"U *^ ~^ &j (3^^^^ -^J^J j j J^ \: -^ ~^ maJl jjjpLaJli 

a^JjJS i^C^ JJJJ Vj J^*-J ^J IJA jli 4 JJjJjJ ^Jj^.j 4^1aJl (iLjAjjaj 4^c£jLa Jj^ *J^ ^ 'j^ (_^jluLa ijjj -J (j-alsul aJSUII jl (j-a ai^jiLjj 
liLj jj-i §p*"^* AJjJaJI aJlA jl j^a aAjSlj Q* Cj^J 4A%i^jl fi-i^J ~^ a^J j^a JaSa ^LlJ 4^lA Aa. ^-1] ~^ Jj'*^ ^-Sj^Jl ^LaJ (jLa. Aj| ' r - j)J-pLaj| j)^Jj 



ClLujJ O^LaJI jl ^j 4L_llj£JI IJA ^ LaLJjjI ^jlll 4_L^aSJ| A^Ia L^J* J^ cJ*^ J J L?' W^J- 3 L5^ (_5^LJ| J^lJl J^'j J L>* J S ' ^J (j' Uj^ L - ^J^' 5F4 1>* "^ 

j)^Jj t ?CJ - ga j*^' I j^a Aj^a (Jj ^Ll^J (Jljj V _>«VI jlj (J^* V I J"- "I ^ Vl J&J * ^7- j j-UJ aJ lij\j LcLlIajl LjUocI La-a tt*lljj]j i jl uL^.] ^7- a V] 

L_SjiJLj \jJJt-ui a^JI 4lilJJl j)-a ^)J^VIj 4*Ll*IaSj| OA* L^J (AoJaa (jllI -LlJJl uul i . l±ulJ ^"Lc^jVlj (jp&\ aA JjLuJ A9 jjJJjLaJl jl LlJj LaJ "^ (JJaJ aJ '"^j'l 

_lil]j 'f- i . L3 JJJ La-a AjAuJl 

(jjllj l^-la pLi.J V (_5^jl P g *^V^ ° a j a£jLAj£a _4_LaL»Jl aA^)j|jJ ^J Clll^aJ^aJl ^J ^*'jJ'"*'J ^-°^ ,~| ^ J~^ ^-aJl ' r - jj*''»J ^"'^j'l ?ptJ jjJjLaJl (Jia A&J 

4_aA^a 4_jlAaJ -a^Iliulia L_lLuj| L^JI JjaC-JJ ^^1 -JjJalll ^ jj^**'' ^^--iiaJ I Ailalll pLi. A33 _O^Li. ^JJ^S ^-°j' L>° (j_P^4 r^W CJ^J- 3 '-V.- 1 ^^ i_3^^ l5 ° ^ 

jjjL*_ia il^jli "dyjj' J ^._>^" l>* J^' ■ i ^ LU f^ cs^ C5-^' -(o-iLaJl) L^j'Iji AAJaSil jA j^. ojLuii. liLlij { _ 5 Jo a^JI j^jAj pVjl aAI* 4 jVlj .^J 

_ "*Lxiia^a>J I a^JiaHj LaLaJ ^^.Jj" Lgilj a^-g-^.lj-3 "AjAjJ _)J^I" j^A AA^aSil OA* jl_J |ja.^)j^a AaJ _A*j| Ll^3 

^ l_lsi£j ^^piii j* j (Renan Pekunlu) "^^ j^j" j* 4^1^^. jjUi jj^l aA ^j j^^ui jis o=- >jj^ u^ 1 -^' j^j 

fiA* j^a ajviju ^ . jAj^LaJi j^ j-uaIi 3-a^a i^ajLa j^ic cja^i ^i 44jjja1i (Science and Utopia) "^i^auii sjjaJIj ai«ji" 21=^ 

<ji (^ic (Evolution Deceit) "jj^i ^.j^ <^al" l_jLs jiji^ ^aIj tUj,^ ^1 ciiij^jjjij a^i»}\ jjIjaL ajUj^-oj ^j su ji 

(^Sll AaJ . jyjjb ^._>^ L^_ia LaIs ^^111 Jj^aall j^a jj^I jVI ajVIjIj ajii ^a1| pj^' cl>* J^^^ 2° j^' -^J .l^- 1 ^' J^^ c!j^' -V.- 1 ^' jA^^a 

L^-ajJljUj AJHaJl L_lAAa AJjJ^ pljj (jIauIJ^U a£_ulij| IjSjJJ V" Uj^* ^LuJJ (<■ jLa Lill ^ Iia j)C Ajjj V L5^"') ^Jj^ *? tj "J ^'j^ is J *^.!J 

(jL. jiia£ i_lu jj j^a ajj^aIi aj^ijIjVi ojj^ii ^j (Vladimir I. Lenin) "u^ j^p^" ij^^ "^l^i l_iaaJLj ^sjLojj ^jc. ij^au.j 

"(J . ^ L? L^^LaJ^ AJAAaJl" jljixJ - ^a ^ jj^ Ala ^ ilS (CAll jj*'J' AjLlS OpIjAJ *_La^Jl ^" - >-* jl A«J jijl^lj <i*i La (JS j^J .4-11-3 La 

t> jjaj^Ji^ vjj <v^i oi * ^ ijjSis v :Jjii ^3)1 ami juL^j ^ ji j* (Materialism and Empirio-criticism) 

; jaLiI (jo ^p'VI cJ^ 4 ^^ *Jj^- L *^ <ia_aJLj 1 g jjS ^^1 Aj'Vla-a l^- 1 ^-] tj^j ."lH-^' J^* f^J^j ^pL^I lSo^ 3 

ajLjlJl A3 jjjj^lm a^jV 4^ 5 JLaJ i VI AJAAaJl 4_JjLa_a 4_J ~^ jS aJ £-^Lui (j£ (JJtiJLj aJjjuli. A3 jjJj^J tliuilja. Ill Ajljj {CAll ^jLaJl A^ljiJ a£jl£j| Jj3 
(^fl «JJ JjLLlli .(jjLajVI A_iAaJ| 4 J LjJ La (j£ jA lAfcj 4(Aa3Ia1| fiJJaJl ^Lul ( _ 5 1c AfljauJl aJiJ (jii-illa AJAAa ^j) A-IJL'IaII jl 44jJ-lfol]| l flLa 
^jS IjJtSj AflJ .^jLa-jVI AJAAalJ OJ^La ^ »^ a *^ J j - >- ^j\^J ^ (il 4 4jJuaJ| t*lj\jj] ^ lj*3j ^3 a^JLLaa Ljl^-ajlj 4AJ3 Aa.lj L-il^a (3^ jJ t^J^Jl 
gr^ ulJ (Jic Vj 44 -AJ*-J ^"^ mJ L_lLul^.j ^13 _L_iLi. " jj^ a jl J- >-V." ^ jS J j ^^^Ji.jLiJl aJLti! *^ J j - <a ^LlJ L_lLui^.VI jl \-&-£ IjjAlcl ^^1 ^ taalll ^ t^J^Jl 

(1 86). " ** *'J* .' g 1 "^ "" ^'j! ^J ' ^ \»* ■ w"^ S^ ^J Lji U* J 

jJJjLJl LiJaJl ^CJJ "Allij" jLa Jl j>aj 4_JA i j^a L^.j\^J jl (JjLi.j L^ia p J3j jiiJ L^J-^I (j^l AiliaJl jl ^-j^ajJ j^UJ CllljUaJl aA* jl 

j\J^I jJJilJj r j- gajJ jVI gc3*Lllj ^_ij\«J 3 5j5a H oA* jl jjSjAj a^JV 'Li3j Ami (_£j^.l ^-«jl (j_p^4 U^P^"' L>* ^^^J J .1! Cjfi^J ■ U..J' ^ * a ^ 

jj^-aJ V (_5^JI AJjIujVI lA^_J AAklisLlaj p j^aj-aJl Ia* jAulil aAJ 4^cJjLlll ^ Oj^ (Jj^ - ^- a ale *] QO -^-* ^^ ' ^ J " U^ ^- a - a Lclisj J^l AAJjJaJj 

.AAajlLa 

jj _"LaAj V] ' ** u >3AJ O^LaJl" jl Aili^. j)<a Ajlill 1 j"- la > H ULiJa-a Laa*j-a jjA^JJ jJJjLaJl pLaiaJl j)-a jAJ^ AA& (Jljj V 44_aLc <i^aJj 4tdjJl A-*J 

jl JApLall j^»J ^3 .W" ^'^l"- jl-^-a '^ jLuljj ^V OjLjjj AAaA I CllLcj^aj-aJl jA^I j)-a jA AjLl^Jl j)-a (J- ^afljl IaA ^ ol la jja (CAM p j^iaj-ajl 

.<AAa> lai-Uj aA JJ^aj 4jLa_^a JJC aAJ a^jVUaj a^-UAa AJjiuilj a^JLtil ^>J^J$ 4 Ia* «_a j)^Jj .AAaAVI aJ^I _>*^ ^ ^ U^* L>^ (j-* IjSaL^s AS IjJj^J 

j^a Lc-jJ AAluJ AS AjpLaiJ ^—aC-VI aAjLjlj! jl Qin 11* OJjIjJl p j*iaj-aj| *LiiaLlaJ JAJjLaJl ^UlJ ^ jLaAull jl <-^.J^ (J) -Lft laj-Hjlj 4jLa-t ^aJl j^ L^j] (JJ 

^j j*j 4 (Alaattin Senel) "J^h u^^'" d ^ 4 ^^ .asijjIj ^-j^jJi ia* ^ ^ jj^l* a«_ji ^ ia^j t ^qi^u ^ juji 
:i^ja jj% jiji£jj jLbj i^iuiji ^i ciiin s^jLia sjl^j j^ji Science and Utopia "^l^uji sjjaJIj ^r <i=^a ^ aj1£j ^^^1 



\ la£. _Jj£Vlj .l^-J L-jLuil V AJAulia jl J* ' "J jAj "(JjJjSj La CljLjj] a^JIC," I^UlS i . J laj /'(jJjSaJl JJAgJul jA l^i '(JJjjb Aj^laJ jL&jl (j-a »icj" 

. IajA^J Lo I JJ ^^JjI AJjjjLsJl ajA a^i lllla-o *-llalmJ V A_ulaJ jA AJl LfrJS I o^ IjjiaxU i . uS A_ulaJ i _ljl£j| IjA (jl 4lil}j (j-a 

.jAAM I g J ;Q*^ > uj Jj- ""j ' " I V^ J^ (jc- sjLac <^?U^^ aJlaJl jj^ Jffij 4-J' L P' J' ""*J A 'I I^A *L^LalujLj AjS ^sLjj JlLa ^ J/" 1Lt ' . ^ 4 JllaJl U.IJ ' Lt t-r^ 

aJLxJb (JjLlJJ* ^jjll Jj- *aj| jlj 4^jLaJl A^ljil l^iJ-i l^-J §pj] (_gji.lj <_£-iLa A^lj L&J J J - ■"- \ j-La-uJ3 ,_]] a Lu£jj J j ■ >->| &JA (jl tdjj JJ»J p£- jj ■* *'^' J 

CllUaUjjl LgJ (^^-JAJ ^ Jj- >->| Cl±]l£ La IJ] L_fijcl V LI" \* JjS La jl^J ." jjiblljl JUL" IJ ^- ,I »J 4A_aCJ AliJaJLUj .4_uij^La ClAialjJjl IgJ ^^a-jLaJl 

jl » llalLill <j&Jj 4A_J) lijAaJI ^jJl ^r-N nil I AjjJ *ja hill V * jjiJjll ^ iJjAaJl LaJJJlS . jjiJlJl ^C (J^»JJ *LS^ S^ U^J 4 ^ <*' U^J - ^' fJUJLj 

(1 87). "^J^ U^J ^-V oljl LaJdC AjjLi-Jl CJA j£jl 
JjL |jA j£Jj ."L^_La (jlaJlJj Lg_ulaJ OjLall J^** jl \ JjS ^J 4lluLLujLi.lj L&jl-la ^ liLldJ L& |jj" i^^^JLlJl jA AAlIa. L_Jj\£]l IJA 4_li*J LaS tlJA AJjJLj 
'"'j^ AiLuLaj . "^"jLaJLj" jA La (_£JJj IJJjSc j^a rjij jl j£-aJ V ) g "'°*' ajLJl AJLIa. (Jl J- ^ jl JjaJLuLaJl (j-a AjV aJAlLaJl Jali. ' r - ^i=>la 

UijS^ ^ i-^j^j t^-^j J - ' J* -^Lill Ija ( _ 5 li. j^Jj .^'l^ g^ *^ J^LL j^a ojjSIj jj^-aj tilijia V pI (^*^*Ij j* l!* j jj°J' : ^ (^5^ aj'jLsJ jcill ^-^ *ti 

pl_»] j>« -^Llj aJ jjqjn'l t3 ic I i^aa-uj ^A^J AJl iLaJl ^ U^H L^J^ Lj' '— jA ^J -^ 4 ^^*3 .^-^j f-&-<^>Li.l ^ cij|Aa.VI o^A «-VjA (_£JJ '2^'jj' (^J 

(j-a I ^ JjS ^^l jj*'J' i . uS ljj^)ij jL pljSjl 7t-^aLj .-'"*■ J J*J ^ ' ■ 3 jl "La lij^j" A^.ljJ AJL jijl^JJ _)*^J ^3j .A^.jJ ^ a j ollL LaAJC AjjLi_aj| aJlA 

^ji J^*-^ VI P-* La a^Jl IjJAaJ (jjjjJl i. jLa-uSVIj L^J lj_>^ (^l cij|Aa.VI jl IjJ^J ij' l-^' f^Jj-^^ 5j4^ 4 «-VjA (Jj^- La^_a j)^Jj .^ >>>.a jj3 

.a^jUJl 
IjA^J jl (JJ^luLaJl j^a jJJjLaJl jl AJ9 liLj V La-a ?A_aAC (j-a AJxalj CllUaljJjl L^J AjA j ^ lA I^JJ ^^l J j - *aj| jl (j-a ^LLj jl P_>-aij j^-aJ L ajS jj^Jj 

.aJj^.j J^jJj fC-aiJ ^^a.jLiJl la±a Jl j (_^*^* '— J ^^ (j ^"*.- ^LajLl-alj IjAt^a^a 
^^^jLaJl aJLtll ^ {_5jjjl fiJA -^jJj J-ij^^ll IJA ^ JaaJJj jl j^-aJ P_>^l jL dlSjil dlli ^ LjIjUsVI ,*-«» 4f=-aJI ^ jj^* L^J^^ U^ ijW ftjL-UJjl U^J 

/SUu (J^-J g"^ '**^ ^ L^ 1 ^ ^j^"^"^! Clllj^SJl AjJjAa-a (JC l, iLnl^J 

La (j£ ^ jfiik La lj] 4L_S^)*_LuJ L_Lt *aJLLaj| JJC- gr^ LiJli _L^£jAj jl (jJalaJlj a^iJl (j-a ^-jj^-'l ^jluLaJl (CJi ??-^ mlj j^-aJ LjA L^S^ulJ ^^jjl Aili^Jlj 

l^-lj .*VjA ^^ liJlj^Vlj A^l CllljJaj (Ji-J AjpLali ( _ 5 >icVI pl-L^aJVI jl jAJJ AJl VI .4_ujIj^J ^^.jLaJl JUJl Jja.j jlfl^-l ^ '^ aJ V 4jI iliA oL^^uJ 

_td*£j| (JjLjjj J-^-^-M (J^_W O-^LaJl -ij^J "CllLiil" IjJjLa. jy^il P^jJjI ml (JL* LaLaJ a^llala ^ IajAlj! I J j - >-*^ j J J ' ^ * A 'l Uj^.^^"' J^ laJ (L_l±uJl 

^^'jq.r-i .oil j^Jaj ^Jj^Jl u^J^' t^J -lUJ^^' jj^l->ll J^ A-a^j j^a a^iJl ( _ 5 lc ojjSJI ^ac jV iA^A^li jcjj V pVjA i^jalj^ jl jj^J jl Llilo jy*lj 

.(58 VVi - s^uii Sj>-) {bjlSau v fj*...} :y^i ^-sj^' ^jVI ^ 

.^UjOl ^ (Jj3 j^a lA jSIj aJ A-aL3 5-aJjA jj^ 7~ I JJ jjJjLaJl jl 1 " ! 113 iJaSa A^^a^La ^UlJ L^J^J L^^"'j 'W^^' L5^ (j^J^^' C^?^ L$'^ ' . ,( "'J ^ f-Lla jj 
j^jLaJl ajLtll jLj^-jl IjJALuLJ jl jjJjLaJl ' r *- "Jjj .bjSj £ J" ^J (J^ ' " w -^ J'"' J L *'J > ^'^ ^i*Jl (JjLuJ^aJ L^jLjj] aJ L_lLul^.j ^J-^- a O^LaJl jj^ Aili^J 

.AJIC j jAa1«_ la 8JX (JC i^JjX j a^oJU (_C^j| fi VujLj 

AJL^-luJ aillj lj_>^ ~^ *'] *^ L^J j_jlajJ ^jljl a^JiLmlaj a^_ulij| (j-a jjaj'lj jjjpLaJl jl^J 4A_ljLuljVI r^.J^ J^ t -,' e "- ^-*-l^3 ^C^LaJl Jj^.jJ| aj^k Cl±]l£ 

r A J J ^^ ^J^J ^Jj^^ ^ A UJj . L " l °'"^ -^ jj^* jl U^-^. Vj 4^-g-J jl ^jl-iJ ^-J g^J OjLaJl jl Bja ulj ^ciJl jJjLlLulJl LJJJSJj ~^ °'~^ (_C^"I (e-J^J 

.^c£j«Jl Cllbj'1 jS-a-Jl (j-a jl Ja3 IjiSaJ aJ a^Jl t _ 5 ^ afrlJiulla j^a JS jjSj ( _ 5 io ljjl£ ^J .Ljijia. bj^-J l^J jl IjjSjfcl ^^1 ojLJl ^1 IjLaJ iaJo^Lk^j 

Ua aUj^i La jl .ajl^i ^JAJ 4^^^ ^VjA CIluAjI ^3 ojLaU AjllSaJl AjlijUI l Jj^a^J l_jLj^I IJA ^fl ^J^^ (j^l (jjllaJl jl ^ L_i±mll jA IJAj 

.aA jlAjjj aA JjJ£-J Cl^Z^J ^ 3^^ '-^ ^ g j''"- lj-uLuj| ^jJjl ajLsJl aL^J ClljL^Jl ^SJ _A^IiaLlaj| j^a Aj3^" lj 7~ " iS^ ^J-y Vj 4 LaLaJ ag-JJ^JaJ L_lLuj| ~ >^ J 

VojLJI ia.jj V Lajj^ ajjLJI AjL-ula]| ia.jj t aAa 
.(30 ^-jVI - JliJVI 5jj^-u) { ^jjjil^l jja Aiilj Aill J&jj ^jjjLajj „.J :JjSj j^i . jjjSlaU jj£il Jbu j2iI diU>^ j>a 

iAjj^llLaJ f-^J^i (_P tl)j^ J ^"l J t '*' t ~-I J^a .liiJj a^_ulflj| aA IjaJ jl jjJ ^J^l ^-^J tAJlJjla Aa.jJ OjLaJl jl jj* laJ ~^ '-"^ jL jJJjLaJl ill I (JjJal JiS 

OJA 'f I j LaJ&lj Jdll aLal IjJJ^J JJU 4 liij J (j-a JJ^Ij .A_ajLa Ailii. J2±\ C-^^ LPj ^^^W r^^^J ^h] Uj^U <_£^ « ala Jlj a^J^aLlaj a^Jlj^lj 

4a1Sj La (j£ ^ OjLaJl t3 ic IjJ-aJf-l J3j ,aA ^>j f^J^ (J-* ^ J ' j* t^JJ IjALjJj JlU 1 ( ^C ^ry jjj IjJ^aJ jlJ ^^LslJj AjLi_luJ JJJ I j^a V^J CllLjLJl 

aJojLk^ L- LlLilj jjjal£j| L^jJl (J^-^J C5^' A-^,jTl\l Jh\ UJ L_L-aJj ^g'i^'l j^j >^3j3 j>a a^_J laJa-3 ail I jl ^lj-ij ^ Iji^S 4 a^_a^i i. 'tit >>i L-llulJ a^JI Vj 

.(42 ^jVI - jji^i Sj>-) { ojij^i ^i ijjii ojJSii ijjS ^ijjj ^}:aJlui A-ajjiii ajVI ^ 

jcill j)J-a£j| ^gJ] jjSjaJj ljJl£ ijLsLJj AJLa^t U J$l\ aLal I^JjS jjjbjj a^JI jjJjLaJl (jla LaJJJS ,^tJjljj| ^ a^_J (J 15 ^* ^MJ* -W^' L5* °^ A CJj^' ^ 
QAiJa IjjLl JJ^JI *VjA jl aill Ljj j)JJJ 4AjJljj| 5-aJj£j| AjVI t^S _AJ ^J^ -~>"^ Jdll J^a LojlkJ ^^1 ~^ JJ"- ^ Aijjijjl A-aJ^Jl L^iJJ l^ajLcj a^J illl Ajj^aJ 

Caj k^uiAJl V] ^jjC-Iiaj Caj Ijjlai ^jjaSIj 3jJI ^jjC-JIajJ : Jjiia ^j^.1 ajI ^ aIiS^JI oja jIi! -^j^j .(1 23 ^fl - ^l*JVI Sjj^u) ^jjiliu 

.(9 ^jVI - SjAjJI Sj>-j) {^jjjilij 

p^^^ (JS jl ^J ./^JJjSUij Caj *^"" a *1 V] £jJ C '-^$ ^ a j}lt3 jt ^' ^J^ L5^ "^Lulll A-aJj£j| AJ V I ^ *"^ > H A-alA AiliaJ Ij^IJJJ ;J 4 jjS^)AJl jS-aJ LaJJJj 
i . UiJlJ l^uJJ jlj _AJ jj-ajij _ja.| (J-aC (Cl (JJ-a C_LaJ t L.Q^ -^ lac. ^ ^A 1_^J jj-ajij ^^1 ^J^-aJl ' " ! V J^ a a (j£ jlj 4aA bjj£ — aAj jA AjjJ^_kJJ 

.A^a^a LJl -^ L.L.A. liJ^kj ^ IjJtSj -£k liiJjJj j-JLauj a '1 -^ y a jjj| «_a iA.ia.j a^JI a^jLaLaa. 

V (^J U^jj (c-jj ~ A ^K^ j| IjjJiL} jljSjli .1^ Lill Lill j^a A3^a LaJl ~^ UU-^ jj^ aJ0i! Ltalj ajA LlaLjl ^i jj£^)A-aj| A^ljJ^uJ 4a^i^LjV L_JJa \ alia j 

^Ajj£ *Sjliaj V b \ i^j^ U^j^' U^J^' j'"^J LaS 4(76 *LjVI - fluilll bjj*ji\ {iLauh ^jlS ^UajISJj dl£ £j] aa \ ; Jbu ^j^J lAj^_a ^ Jjj 

.(1 20VVi - ti\j*z Jl Sjj*-) {.^. ^ 

1"^ . J L 7 J !_> u1 ^ l-^frj ^1 i"^ ^ -^ -VLj^-J LaAj \ g *^j laUiJl L^_J j J ^'^ J LaJJCj 4A_jVI _)^^* LaS I j ■ ^»f- jjMi LjI^)xJ ^r j , ^jj t a LiJaJl AjjLaJli .(39 

pJ aA|j^ (j-a (j£j pLjjj9j pLla.1 pLaioj pLlaa ^Ijjj SoJjLull j)^ "jjJj^jJLJl" pVjA (JS jl .AjSjIa. L^JjJJ ^^jjl J^^aJl fijA (JS jl jjJilaJ 

j)-a A-Cj^aa ^^1 oJA jl l^lajjal jlJ .a^J L^Jl OjLJl IjJjkj'l a^JV f-&JVij L5^ Wf* a ^^ U^J L (Jl Q ^ V I J^a AiaLuJJJ IjCAa. J3 a^JJiJlj a^-l»-*3lla QC jlajll 

pl£jj| (j-a a^JjJ jl Ijlj ^J ."LjJ^a LjJAa." 0^i_uj| La jJAaJLa Lg-lj^. jLa. L_jLaJ ^ l^aia^)aJlj aAjl£alj a^JaiJlla I g JiO Ijijj 4Aliia-a Ailii. L^J J j > >-M 

IjLj^j} i^J^ ," X J J"".! "^'j .OJjAa_Jl a^JajJl aJ Jill -ij^-J ^jS Jl laiJ 4liliJ j^a aAVIj 4 jjSJl Ailia. Jja. JlAa. ^ t*lljiuS^\J a^Ja jJ La A-a£jaJlj 

.(54 VVI - cib-ft Ji ijj-.)"{i)jjSU3l jii iillj iill JSij 

.a^_aLal Ala jLa V Aj| A^.jAl a£a a jJJ^laJl pVj^-J ail I Aj^aJ {CAll jj-a^j| j^J 4l^ja p-j3 jil ^ ml a *^ j^-aJ LlJAll OJA ^ jpLa^Jlj laiaajl pJ jj 

Qj Aill j^jjJ £)-a ^J (IjjJaj Vj ...}:'*-ija ^ alii Lj^ja.1 LaS lillij .Ijj.rVi Vj LJj alii jjj j>a IjAaj jjla 4aJj jjLaJj j>a jl£ Ljlj IjljLa. La^_ai 



.(173 VVi - ft-u^i ijj^) {(j&£ Vj 

jl a^iluLaL jl Ijila uJlj 4ag >>)l^)£.| A-aAaJ jjJjJdaJl jj^l J 0*U^ jA La (Jui (jjj^iin a^i ^j_i_a£j) luA (JlLa J 'j*% Cj' "^ (jj^-*"' 2^_Aj f" 

UjiLaj IjisCa Ijj^ajJ IaJjJL *&l ** ° - ^- j ■~S.^ e " J K: » Lt LJUa <_£uJl J,:^°''^ IuAj .tuljlillj jaSJl Jj l_jU]| Ija'jjuu jlj jj£I aAuLicj aA jlSob IjuLuLalj 
.(51 -50 ^jLjVI -JaIII Sjj^-u) {(jJLakl f^ajSj ^iUj^J Ul kA j^a AjSlc, ^jlS L£j£ jiaJli *£)jjxlij V fij lj& 

La j£ LJJJU LuUuJj VL^J LaAj V) Sjl AJjullaJ La J^ (jl jjSjuJ jJJuLall J*?- J jl aill Il^jS jSl ;A^Jj£]| AjVI lA JJJJ (_5^l AJLlaJl j^A <SuA j 

t aA l' ' Ha I 1 -1^ a a^_Aj-aLLa J aApL3Jj-*a) o i^.ljjlj a g jla J 3 J ~g H aJal a .aUjJI ft-a I J o^-jA uj a g * » > .a ^ a a^jlSJ-Lo ^ j juAluulJ i^9 _pl_l^Jl J jl Q-lll Aj j£JlLaJ 

u-j-lic aAj .(J^ill &Jj^ j>* 51 ^-jV I .J^Jj LaS jLa-llL l^-lic aill J^L3 (j ^J CuT$"* ■ J°.!j ."^J\jt L **'^*' j>a L . ' J ' "**J 4 (J*-^L |jja.j-a, AJjilaJ La (_Pj 

.r Jj ^ J )^ t - a r** Ci^ ^CuT"^ J OuLaJl (j-a IjJuUl 
(jl (Jj3 L_Jj-aj|" ~A jjj»*i ,1a, lt~- (JuLxJ (_)Lla.j aA j aA AJjuiLaJ La (Jui jl AAJiai _ jJJjLalJ i'*^ laJ jl juLaJ La IjAill LuLld 2iLj jA AJLIaJl &uA tuiljjj jj 

_ "2^1*3 jLulJVI ^J^. 
Ctf^J^} IcJj%3 4 A>?-J^ luA J aill £_a I \;^ j ^1*J lis (j£ _>^VI AAlla. J AJl Jj luAblLlI ClliL allli AJLauUii ^LaJl «_a aAAa.j 4_3JiaJl oJlA a^£jjjj 

.(1 1 Vv* - jj-^i »j>-j) {iljAj ^i ^>j 

abuVI SjJajj) { mmm a&jj£a f IjJ aiUj^^i Ca alijjj S^a Jj) a£ £jSi& Ca^ ^ Jljfl t J j ^^ ia <^j} '.^j'^ <S_J^ *J^ '— J W^ t^ J ^ 1 ' ^*-^J^. ^-SjSaJl fi^A 

.(95 *jVI - ^>a Sj>-) {Ijjfl ?iljSSi ^jj AjjI ^j}:ajVIj .(94 *jVI - 

Ij^Lj pl^uJ ail I Jl a^jjlj] IjaLj ^3j -^g»-N^a AjJjj all I a^1-\ J3 L^Jl L^JjA^JJj ojLJb jjlajj JJ^I pVjA jl ^^A AjVI L^_J] J^^ (_5^l AiliaJl jj 

_A£|jjjj liijJl a^j a^C ^ a^JliC,J Cl±]l£ La£_a t^liiJll a J OAs. 'f- a^-la (JS 4_ja ^jLlLuJ (CiJl ' ; ll LiLaJl ajj jj J tjjjj jVI AAj .IjpLkJJ aJ jl 

jU^" ^^jLaJl aJUJl jl CllLjj jAj .(JpQaVI Jc 1 g g -^, I jJ jl jLulJ^J jS-«J jjjJl ^^^' jJaCl (j- a^avljJ (ji*^. L^A at JJa. J ^'A\ p-^Jaj>Jl jj 

J QlU^ bja.j Jj^.^g-aj| \;^- j'l (jjl^jl jA aill jl_J jLojVlj i^t^j-^ LAj a °'^J ^£ljjjj aill ^J^-J .-^ L_lLuj| jA p* j- ^-j^M IJA jj ." C5 _aAj 

4p jl^gjuiil ^k i^J^A ^\j jj]jaJ jy^l *-VjA (jJaJ Le£ ^QJQ^ J J^"J ^ ^ila^ LLl^ ^J aJUJli ._>AJ| A 1 laJ Le£ ^J aJLtll jl ^J^J ,J"°VI IJ* -^ 9JJ j>aj 

a g j| Ja j_a-Lil_j£j JJ^JI jl 4a^jl^lLa-aJ JjALjJJ jyjJlj 4*LaK_aj| icLla^Jlj ^^LLaJl J j^uliLi. aAj jj^a.\jjj jjjilj i^LaJl ' r - jjj-^ '"''J jjiilj 

{_gJJ 4(JiaJl£ CllUjl£ aA Lij| aAL^J j^a (J£ jj *^ .^Aj (JC- SjLaC <1\ L^£J=J\ OjUaJj t gr ; LilLa. V I (j-a ^C^9-aa_a (_5^uJ gcJ ajLtlli _Aj&|j L_il^AV 

.tilij jjSjaj V A^i tiiii 2-* j tlg-ISc J ^cLk^Jlj ^llujL^VI o^a iAjSIj 
^c^jLa jLlal jjjpLJl j^^l l_jLijI IA^Jj ,1a jLi^Jl J L-iit jjj jLliLj aiil ^j^-j j^* ^^ u^pLJl Xiuiia alaj 4JV aa^aVI ^-j^ ^ aj^LJl Ija j 

(Jla jl ^>aVI Ailia.j ,4,'ig-Oj.a ^k Ij^l Ija-li-al LaAAC iaj^iaJl IJlA J "jjSJjll iX." (j^ aA(i!!)Laj ljjia.j tL-LiJaiul ag a.1 da. I j 4 j^lilJj jiaJjj 
aJLtll jl jjjJajjaj aAj .^c-aJI J (j£_kJJJ ^LujLi.Vlj _>oL^Jl jl ^j AiliaJl aJlA a^i ag &aj V a^-J1 ^-J-^ tJ^*j' f»A JJ^SJ J (Jla. j^a j_ajbu pVjA 

_LaLaJ j_ajJaJ La £C^C ^j *La_^ljJl AiliaJl t-^lj-ij jj*-llaIu!J Vj JjiaJl aJLtll jA a^JlAJll J ^-JjJJ (_5^JI 
J liliju ftJJ^Jl j^J^I ^ 'J.'^Jj ■r s '6^J- i ]j C&f'J) S^ L5^ L-ifmll tilii j^3 A_ial£Jl 4_a£jaJlj (JiiJl <Ji.Li.^)J pVjA Jc ajiij J Jlajj 4 jl a-Ixti aill jj 

:aJlui 4jjIjS1i ajVI 
.(179 VVI 

(^fl lAla. jSflJ jlj A uSl jlj j^JJ jl 4-^S tlilli c!*^* t^^J ."AJj-oau.il I lilDLalj 4jlJa" C_Lauukluj| La luj J^VI luA j)C Jj£l al*J jl LuljlfLaL jj 
^LaLj «_ajuJJj (_£JJ (_CuJl (JaLtll jpluUl jl ^)«_ulLuj 4 luUa. dl^Jula La IJjj _pl_LujVI ^-aLaJ L^J J* ' "*< ^^l ^JJjIajlj tlUja. j^a pl_LuJ V I luJJ (^^p* (jJjl 4JlJjla]| 
AJli 4 luUa. IJA ^J-V. (jl pUalLujI j>«J .La AjulLuJ ' r - ajLaJl Ja-uU j^^l gJ LtlLa. V I uALlUJj (_£_JJ r - jj ^J^- a jA t3 laaJjl OAA ^ i . iHuJl luA ^_)%J J^ ° J J 

-L5 Jj5aJl Jja.jll jJa. Jj (Jjujl J3 U^^.J _>^' f^** ■" P ■ la - 3 * cjr^ (GuLJl aJUJl ajjUjiii (j-o JJ^ uJ jjuLj 

4 ( _^J^)C (JJ jyuJl ( _ 5 _la_aj 4 Jljj ^aLaVI (J^* f^-ui V I (_C_)uiLa gU»J luOjjl uJj _^CJjLl]| jl-la 'f- AilSaJl OJlA a^j J AiuJ^liJlj ailL jula^ail gmJ ?taJ jSj 

(Jiul (J^lla. (j-a I g ulij AilSaJl Jj luJajj L_J^)iJl AiuJ^la gmJ (Jj-ojJ J3j _aA^)Julajj a^JSc (JLajcLj P^JuJI jl^)Sil t-__j\— al (j-a AilSaJl OAA 4 ( _ 5 _al£ L^liLaj 

;alll jA {jli-i^ll Jja.jJl |j uUa.jJl Jjjl-Hl jlj (jLi^-J f*J J* ''^^W L^ J ^' Uj^' U^ 4 -}jLuJJ J J^J f^V '*^ J ^ "^J ■jJ^ > * u ^J 

P^^^jui Aa.jJ V tAJjaaJl Jj .AjjLi Aji_ula l^J L_Lt tUJ j^j dlVLi^-j gJ mLa.1 j^a jjuJl aill (3^- L>^ .f-^l J* L **'l "K'l 0J1A aill aIa (jia. ^CuJl ^)AjaJl jj 

(1 88) .t^LiJj AJU J » n aill jA j aJ^&VI jpl£Jl tjjxji ^jLLJI J 

j)aJj JaSa III jSc J (JilJj (J-lallll ojjlu jj ,^-jlaJl J <_£uLa (Jj-al aJ ^cJj (jLj^J aAj V] jA La jLuuVI OuALuJJ La (Ja jl J^J fLaVI fc-u^ajl jU 

^LlJ _>-aVI j£lj .^-^JjJ J ^^ U J^ I "V^ J U^J iS^ ^1 ^ J-^J 4Ja : la_aj| luA ?TjLa.j J IiSc L^J (_g^JJ jll JU«-jLj (j^Jj 4 (JilJJ La jluiaJ La \ JJ 

4ol^aJl J La g^uul Aui-j L_llu\*j| <_£ _JJ Lauic Ja .ol_>J jl j)^-aJ La tulljA gcjia .£" jLaJl J IAjjI plilSI juLaJ Vj (_C-^La jLjul Ljp gcJ ^^i 4(J*iJLj LJUJSi 

alaJ ,_£uJl jA JLuj ^ Jl a-lLtl all I j .JaSa UlLla. J jA L^-aUalJlj Lfc l^p jll ajjj-aJl OuA CllljJ jl A_ia dLuJ V La^j ,^-jlaJl J AJ L_lLuj| V luA J^aJ 

"(189) .jj-^lM* 

Aj| jLlJ (Jlulal f.\ «JaC jjjSlia i . LlS LaS , JlalaJl Jl^laJl JJulillLj jljlll CllLjl (J^La. (j-a 1 g Q ujjS I jll Iguulij AilSaJl Jj ( _ 5 -al-i Lj^ALa (Jj-ajJ uil 

_L^J plliaVlj lu^-e^i XjjalulJ jjl a^ ^l^T^ jj i '' Ua AijiaJl JiA Jo _>un]l p-^UaJ ^ auiaJl j^a jaJ J LaJJ 
auA Lg-ia i " ! JJJ jll JjVI o^J-aJl L*j-J] .L*jJ alaJl Cllljjj J-^-Q; juAl^)Jlj (JjVuJI Jj uJluJJj AjjIj AiiiaJl OuA CLla-lual 44_ia gJaJ ^uJl luA 1 'j^r. Jj 

.luA 1 j j . ^a& J clluui. ,_£u]| ^JJj^JIj ^c-uialjJIj «iUl| (JSuill lu^J AjjaaJl 

^jlaJl jjSiLa .aill (Jjjja Jj jjjLaLj Aj^JVI (jjllaJl l*_Laa. J-uiJl tlljuJ LaJUO A_laJjlj (Jj^-l A L.o*i jj^uiaJlj ^jlaJl jjSll ^ ulim lu^Jj 

• LaaJl a^iijuij t Alia. j aill Jj^.j _>^1 '"^ J V' Lt J 'r^U ' 4 jA W^' tu^ LApLa j -AjjLaJl CllluilX-aJl -_)-ujjC. *uulLjJl jjSil Cllluil«_a (j\jj ^ uLim jj^ui*Jlj 

^yijj jl ajla_aj| jLuLail lu^J gcJj _l^_J laJaJ jll C_llil^)aJlj puuiJlj AjjJaLaJl jjJJul ' . La-^ j}-* AJ^)AaJ| J^ja-UuJj 4 jLa^^J j^^'l ^IuJIjI (J_La (jjl 5a 

_A_LaAj L_j\_lj\_a ic\ Aja _p*jJ jl 



jjJij A2j1*,j (>»Jll AjiuiJ 

JjiJ P_>-ajl jlj 4Jj»_uij| j>aj (j uiaJl LulljjVI (j-a LaLaJ «_iij aula jA Lajjj 4"jLtj| AJ^L jJ jluVa" A^ljll J -^J^. V AJl (_3ful La (Jul j^a LlJ ?tjJaJJ 
aJLc ^ja-J J^- f"C_Jalj (J^- 1 -^J^ V ' " \!^ 4A T LaLtJl (JjllaJlj (jJalaJl j}C uJ«J C_lLal^)aJL jLajj Vj jA La LuUJ g r ^ r - V^j'^J ." j^uLa^UI" J I g !S AjLla 



Alllm 2 liaa OJsLall ji LJjlflJ jllj 4 JjJaUll Ajjail L_jLujVI cJ^-^* J^' AjaLJI 4-L-tllaU JjVI 2j-^-jQl| AjilJLsJl &AA (J la JJ j .aUjI A_L>lj (fij <CJiLa 
.AJLLuljM (Ji* Ail^k I - gaJl &AA j 4AjAj|j AliJa-a AAllLs. j^Jl Uj^ Urfr* AjjLJl ^-Lillall L^lic A-al*J jl! AaIaII AAkJojaJl Lai 4AjAj|j 

La La^jia. gr^- ■**< _jSj La IJ] |(JHaj| lAgJ tAUj r"_>^ ^ "^"Jj 4 <_£ _P^W ** AjjlLa A-li aJJ aUaJ A^ljil J jA 4 j^Jl ** ■■ L3 ' (_£^ <-_jLuLi.V I (j] 

i^jjUlj (JjVI L "'j'^-'l JJJ *J^3 tAllJA jl P_)-aJl ^J-V. JLDLjj 4^)^.1 lij-^ ^L-a^LLulS (_$jla*J g *^ ^*J AjJlAj a-ul^Jl I.AA ^)£J La IJjj 4 1 IJa a 1 ' j ■ -~ *_a^jlAuli 

(J^ ' "J p^aJli 4Ajj£|j J 4_ajl*_a >J^ " j\ AJA j J VLp- Vj UjVI '"'J' "- 11 iJJ-V. ^ J^ '"^J' I pLa-ui >*""- AJ1 V] ."Llaj" £jlaj| &AA J** '"Jj 

.CllSjl] t^lljj) lifti* (JjSj (jla AjjLLJl &AA *JJ J Ijjj 4AJj£|j J -lj^.J-a jA LaJ Ig ulj»j Jill AJa^lll AJjULa (JJjla JC " j-oj^" *^'j J ! 

J gr^- LilJl A_li gtia_J (Ciil L **'*jH Ji **j •%.■*■!) i-^in lajjlj J A*JLa 'f g . Jj ^J-^-v'l L_jLj j-a (J^"^. ^ - aa ■**< (_£^JJ LaAlC AJjULa C-_>-aJl jC J^Ji 4 (JlLaJLj j 

liiljjj jli jLiibj . jaaII J ciiLajL«_a J5JJ J liUi j£ 4A*JLJ| Jj laIaajMj aja^aJl Jja.jj i—AjJI «3a djUajsij 3 kjjj-Jl jj^I * "7 >:>: ^»i*ll I^a 

.AjAI OjijAaJl CllLaJa-aJl ^Cj^a a j^J -^^""l J 5J"W^ ^^ '**^ ij^ fr _>*^ UJ^ ^ a ^* ,e "- ' - ] ^i '"^j'l 

dlL^LllLuiVI O-^-J ^J%J 4-JA i (jl^ La 40j£|jl P_>-aii (j^J aJ jjJ-9 4^jA^jLj 4j^)Il^_aj| J j - >-M (j-a 4_C^a^_a ^U ^JjLLaJl ^ aJiJ (JLj L>*3^' U]"^ J^ - ^aJa I jj 

J jla i4_jAJl J ajJSil liilllJ ■QaJJ^a CllLajLt-a ^l_p* jA OJaC Qj* (JJJ^LjI J <jj P_>-ajl (Jj^ J ' . \ u ^J .L>°3^ ^U^l L$^ *SJ"^ ^J U^ ^* J^-^J 

.Lg i*jtj (^Jl 3 la^iJl V) ^j^ LJj AjLa. (j-a aIjLuJI ftjlill J p_>xJl j^s LJ ftjSli l^Ua £fi3 

Aj'ljjJl aic JiLLujI (Jj% L>*3^' t^'j^ LPj -^ f^J^-^ 'j"' Ly^' Lyj^^'j ^^^^ *^J^ L>* ^*-J ftj-^ U^Li. j-a p^Jaj^Jl IJA ^JjJajJ jVI ij jl a-iul 

^Le Jeu des Possibles» (» ^^ ^ (Francois Jacob ^>s ij^ij) ^ yi^- ^ cU^ij ^jj*-ii j^Jij 

iJjLa (djL^aJl 

jjiJI _jjUaljj 4 jL^JaJI ^k (JjI ajg ail jc jJjl Aja J-^a''j LaJLc tt oi<.ii j-a^JI A_ia j j » ^ LaJLc u.1^-*" jl j^a-aJl j-a (Jji-a t, flljjj »2ila V I i— 2_>^- jj 

laS > HJ LaJLc 4 f.j. Ull j L >-.^ j^ ^-j^)aJ| j-a V^J 4 ^H^W- _3^_>- a J » ^-v'nl jljAaJl j-a Aj»_kJ V I ^-a^^ 1 'S^ ^ .J^ LaJLc iAjLcj j-J] «_a. jA plj^Jl J 

Aja l_J1jj ,_5jJl JUJl Ija (Jla J Ail VI .pLJl j-a jsSiW Jc Ij^lS j^^^l (J*^* pLJl dil^jjaa j-a JL^JV J^c- £-*^ ^ 7-/^* g--^ *' <■ °^ J J^-^ A^ 

j^^-JaLaJl (J] AJxjlIjlj ?CJa - <a A^jliJ Pj^^^Jlj / fllaJj jj^'n CllLajLt-aJl OjSlijI L^J A-a^J ^Jl AiJ^Jajlj jAJlil LHjLlLaC jLljLj i . lJSjlu! 4 j^i^Jl aJLl-a 

(1 90)."^-*^* '*^' ( ~- J* La ' r *- ^JLtJl LlJ j ^JJiJi i " lia (JjiluLaJlj 

4iLaVI ig-i] J J ' "J Lajb j-*J' (J' ^- a J"^ CJ^J ^ °.'^ '" LALiii-aj ^Jl AjJjJallj (J-a*J V ^JLtJl jli ti^jlia^VI j-a ^ \j» a ^LulLuJJ Cll jLlC I LijLAJll jl lLuslj 

^-J j-»_)jl jl J] J-^J-a I^Aj 4 V |»l _J-aJ jLS lij { _ 5 ia. jl j-*3^' JjJ - ^i%^ ^_>*^ ^ 2^'_r' J (lP-^ 4 jlA Jl V I ^Jj LllL-ajJ (jiulj ^LlJluil |jlA jl V] 

.(iJlj^VI j-a p ji ^J^-* J* ^jj 3-aHa-a Ailia. 

(Barnett Lincoln ^jJ-j l^j^J) m^ ^j .lhj^*J' uj^ j JWj^ 9 ^ j^* j^ l?'^ (cjP^) h^^. ^ ^%^ ^ o^J^ 1 ^f^j 

: ^ u g-j^jji ija jc (ojiiiLij jj^i) The Universe and Dr. Einstein:^^ j 

(Jj5lm-Jl Jj jLgil^Ul ^ - gal ^'1 j-a J^J 4 i ** ul J j ^-aluLa CP-^ _>*^ (j-*^- L>*j J* L$'^ jjj^^ j-°_^' ." J^ ° a jj**'"*'^ CJ^W^* L ^3 ^ ^ P '^^' CA-*J 

p^j jA - jjiiLj L_lLuia.VI jLkli AiLkJ -j^ijLj L_lLuia.VI jL ^-il^lc-VI jLulJVI ^J j}-* AJIuIJJI AjjJaJj laJa J ^CJlJl ^_i^a-aJtJl j-a _)J-& * J Lj 4 Jlgil^Ul 

OjUc j^^A j-a^)il Ajjli t, o > >-.*! Jj| CllljUaJl (JiJoalj 4Clj|jLi.VI j-a A-a^aiaia j-a^)il j/'-j ' j '' ^3 4aLuti.VI j-a A ajiala frl - dafljl _J.^»J Lailaj _L*lljJiVl j-a 

La"j "(Jj3 La" jLj*-a L_LuL3i V^J-* AlulLulJl OJlA J OJS^ila LljlAaJ j-a a^JUJ Laj 4Clj|jLi.VI j-a AlulLuJ (JS-kli '^ -^^^^ '— J ^_>f^ ^ J^'" luJ"' L "*'J 

(J* ?- J L^-^i i A^S^ ][ J ^l-^-VI j^J La Ail^C pLij] (JaiJLj Jj£-aJj ,Aj|J Aa. J I iLSj V j-*jll l^*J 4 Jli j-*j jl 4"Lj| J-aj" jA j-aj jjaila ."ji*j 

M 91). ^Jc. (3^^ L> ' W J JaJJJ-aJl ^ajl j^a jjSl (J^^ ^^^J JaJJJ-Jl =3 J I 
ijAlia «_a (jLaJl j^ I alba 4 { _ ff Cjj| JC AXL^aa j^-aJ V ajajjl (Jl£ nil j-a (J^kli jA frl - ^°Mj j-°_^' j-° ^^ jl" ' ** ] * J^ J Jj;-**^ Aa. ' r *- jjlluiijl ?tjJajJj 

(1 92). "W^ A^jjjaj JJI cij|Aa.VI (J XJ "- U ^* j u3*-^ U^- uLa -^J^-J ^ ^P L>*3^' Cj)-^ 4A-i±LiilH Ajjaill Jc- pLbj ~7"- Mj (J^jjJIj jjiil 

.A-llmJ A^LaC j^i JLDLjj '?-^ LilJl Jg- (J-*^ LP-^ ,ia ^ 3 S J^ l^lljJiVI ■ a ' f *- -^-^S L>*3^' (j| '"u^j 
La£j _JA^_a (J^JulJ j-ajl AC^uJ L^J g-JQJ A-lJLliJa AcLuJ jLulJVI >^^ J -^J^* V Jj 4A_uAja J lA AalxJ JJI ^)JjLt-aJl L_LljL3i j-*J' Jjj* AC^Lil J J**" J 

Vj 4Aja^j (^a^y ^(js liijA ^lia 4 jjiii !aa j^ jjc jjAj jji A-a^i ^^ ciin* ^j Ajj Laiia" ( Lincoln Barnett ^^J^ Jj^J) J^ 

(1 93)." L>0^ ^"^ l ^- !Aa - t^-JA j^J ^ lj] 4 ^J^. Vj 4AcLuj 

^jT- a ij^)i_Luj| .ia AaljJI J Ajla 4C_jLcLujj ClitcLuj ^^illujl Aa oLjAALkli La jl_j L]jj«_kj j-a icjUa t -7 r - ""j I LP-^ ^l>Li.VI J j-*J^ **J.' L "*' J^ ^**j 

LiJl L_2^)ii!j 4Lk-aLi. 1 a^ >-*^ ^ da-a oAa^lj oJiaLj Llj|j *^J-^"- J Ll»_Jaj LlJl L_2Jai! |7l_kJojl CP-^ p j- ^aj-ajl '<~- L_S^)*_U Jia (JUaJl |AA J] Jaillj 

(J UJlJ j-A j ?X-aJ-lJl OJialill j-a AAL_dJ 4A_uliJ dia Jl i -k a _ j}-«3^ j-* (g-^ La OAALkAAJ jl laJl /Jc AcL-J Cll*jJa a Aj| j 4 j)^ Jl j)^ Aii«_a 6 JJ3 L^J LlbJa-al 

I *" - ^aa J]| CllLaJa-aJl ~jjQ*' Jc- Lblja. AaI1*_LuJ 4a^3^aJl tdjj J aLllila-al {CAll '"''^'1 JC t *'Mj"'.'j 4aLjl Aj»_JaJ JjJ^s Jutja 4 3 JJa a lUjI Ja J L_J^J*Jj 

aLjl Ajl^J L^_ia Ljj^-a LlJl I i±mai IJ] (JUaJl (JjJ trt J*^ Li ""_J^-J ^ c - a - k -^^ W^ '"^J'*^ jJl Clll^aJl L_lLuia. j}-aj 4^)a.V ' " 13 j j-a AcLulJl Jj Jaill j-a I ^JIC 

AcLulJlj 4AJC.I liaj ^al ^-a^Ii ^^A lAljAALkli J]| ^C-a^IdJl jlj 4 ^-Q^ j^J^. *^J7"- 'I J LlS-a lij] lil (J^J ^J? ^ J U«_kJoj {CAll ?--^ uul J- aa j 4^\_La 

_A_aJ3 Aj| I Ll LtLaJ jjSj jla 4*J^-U CP-^ (J-**^ LjLi. CP-^ C-LaJaJ AcLuJ Q^^aJl J Llm - ^aj JJI 

.A-LaJf. jJaJ lIlUJ OJS^St-a Ailia. j-ajl **JJ 1Lt * jj .^Jfulj Lljl J- 7- J a ' r *- AaU*J Lajj j-ajl Jj^ AC^ulJ \ "* J* a jl 7*J L ^jj LlJ A^jJ (JllaJl IJA 

j-ajl gcaUl* AC^ulil LlJJsl j LaKa _A_lJJlLaJl ^J* JC OJl*J L_Lui^.j ai-iiaJl AC^uJ L_LljL3i ^J;!*-^ j}-ajl AC^uJ jl A^jJ jjllk^LV A-aLtJl AAiulill Ajjaia 

.L-kaJj AJl£j j ajj *^ UaUjj lJu^jj 

j-a L_jjSj ACJ^LIJ A-LlLkJiaa Aia.^)J jL V I fla LaiiJ ^_ijVI J'" JL LaAAi.1 4A^jlij _>-aJtJl J jj-aljJ (JaJl-UJ |A^jliJ jjlj-ulLl Aj^kJia J2±\ (jLLaJ IaA ^-^kiil 

Ac^ulJ A-LlLjaa Aia.^)J aLa ^CAJI - flj-ul Jj Aj^jlilLj ^J-aJ j-ajl jl liiJj L-JAul j iLluJ AAa _>J^I A-aljJ laAiJl frl - ^aJJl j-a ^Ijlll Jj*J LaAlC t-y.j. 1-1 1 AC^uJ 

Jc- S=^S l5-^' ^^J ^LkJiaa CP-J Ci-**^. 4-^ tj, 1 ^-^^ U^"^ L3JJ U^"Mj ■ L - fl J*^' J^ AAC^uJ j-a \j£& (Jal AC^uJJ - fj- *aj| ACJ^jJ j-a laJSj 

4(LJjVI j^J^) ^"^ 30 ^*J ^jVI Jj 4-lVI Jj*J LaAi*a 4Clll Jui 3 (IWVI _>- aC 'J 4»1 Jaill Jj ^liajl LaAJC AiuJ 27 V 1 ^! J^^ jl£ Ja 4i^JfljVI 

(194).iaiaAA^ 30 ^VlLailJAA^ 33 jjVI J-C jj^ud 

AjjLaJl aLuL^VI (jS (J-* '— J ^ J^ J Clljlilll Jj j-a J I AAJAili A-^J ^-^jj 4 W" L ^4 j' AcLulJl (J-aC AC^uJJ L^J Allele V j-°J' ^JJ"'*' jl ^)£aSIj _JJA^.j 

if. JaJl JJjJ-<aAllj jLaJAuJ ^^ uLa oAALul-a (J±a ^LlJ j-a J I j" ^a| jli L^£J=J\ OjUaJj .OjAll j-a J* - >-l jA La Jj (Jj-<aJ "^ J* - *aj| J ^-AIaTI Jj| 

tAl^pAJ ^CAJI ^^- LiJl ,_^aJ AAJX. jj^J La-a Uajl ^C_aJl L_ijUa jj Ljl^LaJl CllLaLuJiljIj L-JSjI CllLj^Ia Uj^' 4 L>*^' "^ J ' ^°J (_5^Jl (jUaill tAUj J ij^J 



.^JjlLaJl aJJ *^ 1^- > ^-|j J. >-QM liiJJl J- 1 ^. V 4,xaljjl J J .(j"0^ J- <a3 ta^.^3 Vj 4.1^ jJl ^ *A -la L_!jLaJ p^aili i^JjjVI ^ (_pl ^- c '_> u 4 
AAJiaJl OJlA jl til]j j-i I -LaJ-VI p^ L^Jlj t(jfmJ ^Ij-^j -^^H^-a -0£]j jjjJ-Jl ^OJJ La£ AJlla^ Aijla. £tJ j-sj^l U^ ' ~ U W ^ ^*^ lllUiaJI " £UU3 -L1SJ 

diljLic (jljS]| dAjl ,^-ia i jL«j!l ij" Uj> 1 4 <_M fij^l (j'j^l liij^ 1 ilF- ^i>^' J! W^J i^' ^ jjj"' 11 ^ jj^l u^ ^! t^' U^! (J-^j^! (^ t5-^l 

U^f^ i^*^ i^-ij^^lj ^.sa^Jlj ClilAa.VI ^^c- ^£*i (^jiiJ ^'j^! L>°J)^ ijl ur*J 'fJ*j' l^j'il (^1 AAiiaJl Ajjj j^-aJ jlj^l ^Ljl j° J^& (^J 

.jj.^ j^j VI ^ La L$K jLnJVI 'iLra. jl jlj^l Lijf^. J-^-Jl 
( 52 VVI -f lj"Vl) {^yi VI fSjJ jl jjliaSJ siakj ^jjl'.iffl j^jcj^ ^ jj} 

(45 "^Vl -gjjj) {...^jJj jjO*^ j^I i> ^•^- u "ty lj^% ^ b^ f»*j^J f j-u} 

(C^il jlj^JI jA tiiJjiJ (JuLa ^i^-j Sl-^a. ^-V.^ 3 ajpk 1.1a. ajjj qSj! ajliaJI jlaJ -ia -» i gajua j-^jJLi - g-ml ma I j^i ^_iLiJI i oN'w I !J j j , L.*i lHjLjI liiLiAj 

|<LaLlsJI ajJ ^_lUJI j-i ** '"J"? " JH ^ J? .! "' 

-112 V^l - jjia>»3l){ jjiSd ^ili Jkijl j2 iUJa VI fiiiJ jl ^Jli * jjJliSl $L.ta ^ jj g*j jl Lajj UiJ Ijili . jjj^» j'jc iJJVI <j£ f35j2 J«S ^JliJ 

(114 

(47 ^-jVI - ff-»-ll) {cJJ-^ ^V> ^ UJ S-*3^ "^JJ -^ l-^JJ U.'j} Iu'-^' ui^UiLi AjCj^j i ah^ - ; jjjiJJl jji jljiil l-Jj^ij (i>^l '-'M C5^J 

(4 AjVI -^jU-jJI) {AjIu uii'i ^jj-ui j^ sjljLa ^jli a^ ^ 4j3| ^Jjllj ^Sj5U2| ^j*^} 
(5^jVI -Sla-uJI) {£)JJ»3 Cw Alu, Li31 ijI'Aa £)IS ^.jj yi <l3j ^_^ju ^j (JjVI ,^1 fUl^l ^a 'JaH\ JJ-lj} 

j^i t(jJ^LiUul (J_)^Jl (^3 ^iaJI L^_li] (Ja^ijJ 1 ajjj 4-lm *] 400 cl^ A_lXulj]| s^_J (jl_)^l J^ la j Lai i^j-^JPI * ,iy '*' '• S ' LL ''' VLa^o p AJ V LaJ CIiIjVI o^A ^LaIsjJ 

.jjLSJlj ijLojib J=j=^. (^JJl ill Jj| t> u'j^' Jjjj ts^- d^^ 1 
<-^>a ^ UjAaj jljSHi tg.^qll cliLji ^ ry^ji ^J g-J l£""Jj lt ^'j J ! ^! j* ^° ij-»J' u' -^J- 1 ' *^W' L>° J^ <^ U^J^' I a ^^'i.nj ,^-lil cliljLi«Jlj 

Vj ^-iLaJl tilli ^ U^Jc gC-iJ aJ L^jl lllila I g a_p (J-a I ^ al J3 ^tJ *CiaJI tilli (jl I 'j.^J fl^ ' Uj^fi ^S^ (j-» _)"^l ^ g "j'^ (^ ' " 13 J^ 4_lajj-i AJ3 (JO ' fl^Jl (J* I 

AlLaLl (C^il (j-»3^l ^.-^' ,*-ialulJ ajj t^)Jj q3 CllSj 

(1 2-1 1 VVI -^4^1) {iW Ijjj2 Lai ylokt l«jj^I ^1 ^«jJ ^AtSu ^ .Ij'jc. ^jIuj (J^Jl yi ^j|j| Jc Lu^lba} 
(1 9 VVI ' °(j < 'l) {...^jJ Uj ^cl jl£jj ijili ^ g*j jl Ujj Uia Ijiti JluJ ^ j^l) ^1^ JLa -^j; iji'f Uoiil ^Uii*j iUiij} 

-tJ iiii'i tiiljj] VI jA La iajiaJl ^ (j^jll jl ,_^lc MJj iJLill AjVI ^ -*-Jl jLUl ^ia'jJl jfi»Jj 

jl Cajj cAJ Jli cAJ i^ Jli <u*j lj ^Lc <UU 4JLll 4jUU l^jj^a j*j AJJt »J4 tjAj ^1 Jli L^-ijjc ^^ ^jjUL ^ j <Uja ^^Ic. jla ^Jlli jl} 
Uji'iVi u U JAL — i4 ?Ua*Jl jJj jiulj ulllS 4j| iil3xkI2j 2jl-»^ /Jl j^Jlj AjIujj L2 iiLlj«ij dS-aliJa ,J| jjajli ^Lc. <UU — ilil jj Jli ^jj kju 

(259 VVt -»jMI) {jj.-^ f Lr^ t^ jc. idil y ^3c.i JlS i! ^2 CJa l^k3 

jl *_llalulJ V jLuljVli .<J *Ull OJ^a (_^^Jl j-iJ)]Ll JJia j^i jLuljVI Lai . j-i^l j° 3^ L>*-J^ L^- L$'^ ^1 jl rj^jlj ^jV I^A Lwajl U] jlfl'j 

jj'itj (1 aj^lJl (_c^La]| j£a]| (_^jj LaS) Aiila-i Aiiia. j-*3^l jW ^°J^I j)^ itil]^ _>-iVI jL^ lijj .^j^l (^a <*;> gaSj (_cji]| j-ij^l jl^ia t5 ia. L_ aj*J 

.(^J^)lao ^)JC^ LaOJ 

i^j|Aa.l ^^ "^»-J Ail >J ^^^1 i^-lli^Vli" 4 J-^l ** °,!°^ f^-3 f-^ (e-5j f^-J L^^J^. ^- a - a ' -^ i*^ r^ t^-^' i^j|ia.^U iill A3^)«_a ^ .lLS ^j^- '-jLiJl ^^ _)^ (Jy-^ ' "*< jj 
l^j£j 4-i^.lj ^(^^-^ ^1 (e-Jj ^-J-ulJjLj 4(JjiluLAj|j ^laLiJlj (J jJaLajla t.1 ^^q11 A. jA ij 4^jl£_Jlj ^jL*^' 0° ^"J^ J^ ^ ^*^ iia^a lllij *L1uiIjLj A«J *JJ aJ 

ClLillJl q 1 ** ^ la 4 Jl A ^' niJ l ! 
[jjjaj (jl (j^-^. V ijj^jl (j' ' ** ] * J^ J L£.J^.J 4 (dy^-^VJ J UJ^O ^^ i£* ^^J t^JJaa M 0J1A ,-Ij A-aL«Jl *LliuliJl AJ^)iaJ Jji3 l "j^ Clujlj (JJ jS 111 (JjUjj 

l»l*j (1 95).cl)j^l (^^ clKM ft ^ ^' '^J^-^J ^' ^ o^ "^j£Jl jjAjJl" 1^ jftun ^^1 ojIjVLj CIujIj ~i . r-iq 1 j *^j^ (jAJi ^j^-jl VI cU^ (jUalui ^ 

(j J .■* ..^ _>^' ^^ 4 * L ''3 , ^■' L)-* ^^ U^ ^J '^^^'j W^^JJ ^-° ^ J ' " * Ujl 1 L ^jl (j^-J L^_)^ LaJ-La LaLaJ 40_>i.l (eJj <Jjl (j-a AJ9 gCJ«J ^CjJl (j-a^l <& I 

.i^J illl 0J-i3 ,_5jJl J^l lilljy (Jj^_kJJj iJaia 1^-jLaJ (J^ j I ajjai i^j|Aa.VI a^A 

J3 ( _ 5 JL*J .Ull jb (JlaLj ^aV.l 4 J^Sll jjC^ ^JaLaJl ij^LJl IJlA Alaa. ^>«j ix-ala-Jl ^ ^iLulll 4 J^U ^JaUaJl ij^Ul A-la-kxJ J) liA OjLkjVI ^ J-^ 

L_lLiJl laJ Cll^Jl j^ya gciaJJj ^ - ^J^ (,>« ?"^ m Q lUJ LaAJC 4(J11aJ| (_jjj > H (=^9 & J^il I^A ^1*^* \ ^ j"- I Uj».. *^"U '-^bjl (jl V] 4 jLulJ^U lj^3 i . uS 

j^ CTiaA; jl A^iic i . ! jjS ^ -OV '*-!« ^'^-'^ ^Sa iCli^Jl j^a ^'-^*^ j>*j ifij-^ (J^-^* - ia -' i^-^J t^ 5F^ ^' ^H ."^J-^ 3 * t -,' e "' J- "-*"! -^J" U^ 1 ^ J ljW C ' jj .1 

jl LaS LAjJjiJ jl ^liC i . ! jjS ^ -OV Vj L^-JjJjij V J"^'l fi^A jjjjij j]J^-^ i"^J^3 'f Cluiij" ^La-kliil (Jj% jl Z" p '-^ *^j J* ^-*j 4^^-*Jl 

.i^J L_JjJ^aJl iA J^a L^ajj jA *LLuliIJl OJlA (JXa ^ i^Jj^.J 
^ i_Jjll£-aj Jj^ 4_j£-aVlj ^-lajVI (JS ^^ j\-*Ut«\\ *U1 1 Jl 2-lull]lj $- Ls ^i J^3 4^a.lj jl J 3_lajVI ,*^> ^T*^ <-^^' Jj^' "^ f^° J* J"^' u! 

^A LlJ] *LluiijLj (JjiluLaJl J L^J7'^" t t^' i^-ll^a-VI ?"* J3 4 jl.J^I '-T J ^- uJ lj ^jJlj^Jl CllljLlaJl j^ iill ^-Jj *L^uiljlj ^alj j>«3^l u' ^J-^ cIp^j 4 J-^"' 

^ *J- .a ^3 dlpLa. L^J£ 4_aUSJl ajj jLuljVI AJJl *LlujLa_a J_)3J Jil Clll-jVI -1?-J U^"l cJ.:. U[t (5-^ idl^lJlj -ll*J j}-«j Ala duAa. A9 ^l^jlil L_J jLuJ V I L_LuLa. 

\"lgTllj LllJAa. Lgilj ^^^^aLJl 

...^JaJL ^jm cff*^J f hgni^lj ^jjjjIHj ft_jAj t_jlji2l ^ajj 

(73-68 VVI ->ajll) {„.l>aj AiiJl Jl j4^J 'j^ 1 clH,^' J^J ... *>»j ^fe J! Ij1>^ bd^l Jah-j 

:^ g_>^>4]| lift Jfr t5j^VI AjJijAll iftl>iJl ui 

(21 AjVi -tj) {AiP'J ij^ l 4*- a ^ cJ^ ^^j} 



(1 6 V^l -*5laJI) {^lj £*'ji '{j& f UlJI '"■»'■■' I j} 
(1 3-1 2 VVt -O^Y'KGiJ^J ^J ^"^ %? bjjd ^ i^Ctfl cr^ ^ 6^ * Cy>j 2i. ij^lua Uj Juljij} 

(36 VVI -CAcjLUl) { tf ji |>! ^jaaJl cG^j} 

(34 AjVI -cjjftftVirtM) {^jjiili jlM2i |> ijial jjJ3l ^ jjM} 

(53 VVI -^*^l) {tSjlai LjJC ljJ?J £j ^J*|lj^> {$ Ijj2a2 jllll ^jk^l ^Ijj} 

IJC ^jlA <&l (jl t^J ti"lfl'nlj CllJ^- Cjl.la.1 Igil t5 io (jljsll ^ ^ J Jj -^ 4 Ajjjioia (J-*) Cllj-Jl ^*J I g mi j > LI j^lil Cj|.la.VI ijli tU] ^ i SaJJ La£j 

ojjj£ jl a j ii . ^i JS ^jjS Lai iClil.ia.VI oj* Jfij clij-i J3 i-jUlli i^jLaj^l ^ dil.ia.VI <J^ ' . "S J3 iiilj .<Lkb ^ jjaj (_^JJl jj jui 'ill ij^jll Jy=. 

;4j Ijjiaj A_iHiill AjVli t J? "' (^a ^ jjjS ~ U^Kj <uil ^1*j Cja^j 
cfljVI 4^ 3j3 J&J-a £j-a iiLj £jfr VJ*^ ^J ^^ ^J ^~ ~ ^j 1-*J4-*-" ? ^ 1-" ^] ij^ CJ^ 1 CJJ ^* ^ Vj £jlj3 £>a 4_ba IjJjj la J £jU2i <j£ CJJ^ ^J/ 

(61 Vvi -^) {o&* ±M J V] j^l Vj au3 ;> jiLal Vj fUUi J Vj 

fiJA jli iLj^klil (jl (Jjfui La£j '!■*?■ ** ""■ L ""*lj ^j^°"- ,*-3^1 J J* Lajj t jl^a^Jlj 4 jLaj^Ulj 40-}Laj| (Ji-al j)C U ' """'I ^ J L ^ ±a . J oLjjjLjj La 

V (jJaiaJlj (J^*^ tj]^ ** .ffi Ailia. L^JjS Jl AiL^aVl-Jj .Ia jl£jj j£-aJ V 4-Lalf- ^uLlJ ^ Lajjj '^JJ^ Li.JljAJ Vj 4-L-tllill ^j-« L^)*ia Lib Jjl ^j^Q^^I 

Clll£ljjVI (j-a ^ &j^a ^ "Oj _Aja j^AlaJ (JJ^jI ^k^Jlj -AJ 4jj£-Jl Ji^'*'l (J£Lj iAj jA Lajj (J^I^JLj Qj^Jli |AJ^aSj| 0J1A ^3 4jj| jc\ ^J^ij (jl K-jIjIlUJ 

7z j^zA\ LijSj ^ j^ aj V ^1 \ \;t- i— s_)*j 'i-uiij j^IiJ^j jl j^a iC.^)]Lj 'Ol ia * i^XLa j^liijj ^ lata ,_]] Lj^c ^is i^liaJl aJiA agi ^ ^ Jj* ' "•" Uj^- 1 ^"' ^7-,; 

dl^a. J3 ^JaUaJl alAJaj^al l1i1±lj1 ^^iJl clj|Aa.VI jl cij^ jj-^J^ U^ L^^ L ^^ ^ \j» a CllV^ ^ V] AiiiaJl oJl^_J ^IjlcVI * laJ > JJ -J 4J]i i ■4_uLLujUi. I (jc 
LkaJl j^fl jjjJjJ aJj UAj i jLl*U ^*^lj ^* ^jllalJl (JLaJli iAilisJlj AjJiLall J^ J) oLai j)AJl]| (j-a LlllAaJl ^ ji. -iSa -I iL^all ^aJ Lai 4 jftUl ^ 
Lajj ^aAL^all oAiib Jja_kl^l jl a^ij jl ^JaluJJ ais , " OJ ja. j-a ^ jj] t^^lJjJ (j-a-^J i^^^-a-^ _>=>^l ^1 (j-^] iLpLi^ (jjwlJj^.) ^^LaJI A_l3 ^Jj ,_^Jl]| 

.LtJaJl L_lLuti.l a ja a q& 
^tjJajJj t^UaJl a^J ~g a^j j^a L^J^^a.1 j^ ^^1 ^CjLliJl j^a L_SjaJLj *& JjSl-ul j£$ AJJjiaJl &J1§A jJJjLaJl a^j aX. «-ljj (j-al^jl ^^^-uLLl^Jl L_l±uJ| Lai 

iUjiJ ' " lia ipLaLtJl gmJ "a£j^I" J3 p~ J l ^-j^M IJA jl i - ! 3 jl j j'j^ *,!' 

i_j|jaJ (jiali fljjull lIjIajjSIiIIj j^j <_ 5 !c- pLaLJl g-j.r-il ^ia tA-LmaJl lHA£IjjVI j^a (jik JLa J) AjpLJl J >>i-^ V I JS jjJjli-j 5_Lj£U]| jl£ IJJ 

(iQe).'^^^ 1 

La (JS_kIdJj L^_J L^LiLaJJ ^^1 aJ&liaJl ^& aJlA jV ^^J i^^LaJl ?-^- ulj| ^ I, jja H Jlh grj LilLa.1 ^J-^- a LaA O^^^J ^-^LaJl jl Ailia. j-J] ajLuj] (Cl jl 

L_lLuLa.j lilJJl (JS jl JX-ul IJ] jl ■ gaJ^.1 jj 4iAjl£al_J ^Jjlj (JJ^JI *LiuJ^lij|j 4L_lLiJl (j-a O^lC-j iAj'ljlj iaJLtllj iAja aJ»J (_C^j| jj^l jl (_£-}LaJl ^)*-ul La IJjj 
4L_lLuiaJl ajJ 4_uU*_liJl La j V I g^*^. ^-j| ^'jj' (^ toLai j—lU^JJ aJ] LaJj 4A_lic -l^lclj 4<J (JJj La (J^S iA^lic jLJjlmJ *_1^J|j i . ^-jM jli J^C- V 

;aJLU| ajVI ^ jjj LaS oja Vj aJ Jj^- V ^^1 2 *nr. 

(87 VV* -Jaall) {6JJJ^ IjJ^ ^ ^jfr ^Jlbj ^JLJ! iw^ A^l JJ Iji^j} 

(jJ 4jI V] t^lj^allj t^>-^j ajLa^aJl L_J^Iaj 4 jliaJl *S3 (Jla li^jJ 5Jj| jjc clla-Jl JjLaJj tojLJl -ij^jJ 4 maj pLJaJ Jl u «>-ij (_^jLJ| jli lIl^Aj 

4 QjQ^. 1| jj^ i_Jj^Jl l^j| A-LJalmJ 
Aijii. IjSj^l La IJl L_lLij| jl I lia jj3j*J a^Jl lilJJl tl g lc L_lLiJl -iLljj LiJaJl jj-^JJJ f-£-9 4 *^-jL&Jll j^a AiliaJl OJlA pLiJj (_]] jjJjLaJl ( JLulJ LalLaj 
ta^jjaJj ~^ QlQl ^JiaJl i . IA±A\ jA IJA _iAjl£al '*';' CjL?-a (Cl lijLiA Q'J (jjj ta^jljl ^ ll^ -v ^r , U'n t a j 4a^_ulij| »A afrjiulla Ajjl-lJ Jj^ j^lui 40jLaJI 

;^J Jlij ^aLiSil ajj Ja 4oj^VI J jbjlui jjiajj V jy^Jl ^jLL^i jl *uil Jj%j 

(22 ^jVI -^UJVl) {^jj-ac Jj ^iis <jjJ2l ^ijiij^i jji ijij^l c^^ Jjaj ^j Ls - ^ ^ij^j ^jjj} 

;aJL1J| ajVI ^Jjf^l 
(24 ^)VI -»1*jVI) {bjjJ^ IjJ^ ^ j4^ c3^aj flJ"^ cP^ ^^ <-^ J^ 1 } 



(J^l^J^I ui 

ajbuuulj j J J* ' "j U^- ^-^^ t- jj'^j^'l (_!] *LiuuJlj ?cJa - >-M jA ^c^aJli 4 jJJjLaJl ,_^^J i . ^-j'l JJJJ t^-^ 1 ^- ^Ij-^J LaA jj-a^lj o-iLaJl jl Aijia. i " i jl S IJl 
(j-a J^ >^i J AjpLtll (Jlj^.Vl J AJja-^a laJ LaJJ ^jJl p^ali 4<llujVI «j^^l ^-LlLaJl ^ AiliaJl aJA jl t^lJj 40-lLaJl pljj _>^l Uj^J^ LaAJC^ 

_AJSJiaJl aJA (JJaL I g aflj AjJalmJ CllLc^Ia^aJl 

^ Ijg ulJ ^^--j La£ 4lA^)JC.j O^JjilLaJl SisLJ V I J 6_ji.V I J jL^lj 4-laJlj Cll^aJl (Jia (jjl Sa a^j (J^-wU OjLaJl *-ljj (G^\ _J J ^"^ ^Ij-^j (J^ '^1 LllS La£j 

^ laJI jyl"j 4"jLiJlj ^ la 11 jJlj 4"^)jSj| al Ja ^ J* *'■"*' f^"j 4"<Ull (3^ L>*"j '"^1 C>^ U^ I^La"j 4"iill jyl" -I g * ^ *La^_a SjjjS ^ ''"<] 'f 4_jLa.VI 

<iluj| cJ*^tS J-^l I- 1 * ^'j^l ij! Lg-^ ( 4Jla ^UaJ ^Ljj a^aJl j^ jj^Jl ail I (3^ L '".^ f^3 J AoLuJJ AiliaJl oJA jl L«£ ," jLaJl CllSjil J J^'j 

L^j£ Llj^ilj jUlj ** la II jl a g 3J > il3 jl S a^l 1 1 a^a La lijj 4 jl£_a Vj jLaJ JLIAJC Q'J V ' " \|"- 4l_gJ (c-J*-* V ^-C-jU *Uluj| 4" jjl"j 4 "^JLa" (J_La OJJjS 

cljAa. ^a ^ L3 ->^i (JS jV JKJ^ ^M ^J *C^-^ L?' J^=*-^ f-V. ^ !*0Aa.lj 4 laaJ J aJJ p^^^-kJ (JS jl a^Lljjia jLaj^Ul a^i La IJ] Lai 44_uliJ jl£-aj| J -^jJ 

lilli jlj 4Jaia Ua.1j La£Li. jj^U jl jLulJVl t^ljAUilj 4C_JjaJlj a^Jlj (jlSll j£ ^^-lJ^JJj 4-laJl Jla j^^aJl jLulJ^l] Lu-^l j\^"' ^>u^l I^A t^lljjlj 

J) {...Gj^-a...} '^ ^"i ^ lA-^V 1 cjj%^ ^j .(J^JI f^^aJl ^ J! ^j^' VI jL^JVI Jo Uj spLij LaiiS lIjLjjUI JS Jjuj a£L=J| 

.UiJl J laX jj£I aSIjjIj jxJl IJA a^i jl (35 ^jl>afr 

La£ ...(I 6 AjVI -(j) {A)JJ^' J^ 6^ ^] S'J^' CP^j} 4 U^ V L>* ^' ^J 3 ' 4-SJSa. ^j jljSll J ^J-^Jj LSJ^I Aijaa. ^^jj ^uJ| |jA lillj-ibj 

2Jj^_ulJ OJJii!q*i (j^-aJ ^.Jajil |JA jl ?><Li.b (j-a jLuljVI Jj 4-Jj3*l jj^J jl (j^J <_£^l Laj 4 jLulJVl (Ji.b ^j2kj^ -^Jj^ (JJ^ ij]- 3 ^jj*" J* 

,J±^\ I^A t*llj^l (JJJ^ j)^ ^J^ J- U ^ J^J Jo 1^ afr3 L^aJl (jS-aJ AjVI OJA jli J^a-^J La^j _Ajjl£-a^l]| Ajjla L^ljjLj 

iill '^ji 1%-a.jJ 1 a-Ua ...jA V] pl^^l Aia J taJJJ Jj^-J ' , ^ I J V .all I V] JJ- —* Vj Jj j>a jLulJ^U gLlJ 4j| Ua LjjjiJ VI ^ ■ J *' J 4AiliaJl ^^A oJA 



SRF Icr*^' A^j]| ^jjujtjA 1 ^""^* (JJl\ CjIjaJjaII AluAui 
jjiajll 4-jjlaJ uLjj » alia al\ Aj& jj! Ah i* 11 

jj-aLJl ilia ill 4-uli Ll j^ CllAa.1 J3j ,A_Laja]| 4_}<L>LkVI ,~,:°^J Cll I Jiia_al] IjJ^-^ l-^J-^J lK lJJ 40JJ^.VI 4-JjVI (^ I " !^C I - <aJ j^l t Jjiadll ^JjiajJ AjLc^a]| (jj 

_A_LaLtJI ^jjl Q^ 11 ^JJjla ^JC- ^ J L gaj^all l-i^J <^£jliJI * aJa Jl 4_J^jJ ^ ^°'^ f " '<" - ^JjjiLa H oJlA LaLaJ tiljJj j^lll - 

JjjJl-j - JjSfl >4J>*il 

lAl^J jl^J 4(J^lluil AJjAaJ "] 998 ** *' ' " U^Jjl L>* (N^^ J ~ L5^*^' lLl^jj! A_uLui^a 1 ^LaJaJ ^^ID I A-lJjAll Clll^aJ^Jl Alullui J - (JjVI ^aJ^Ajl £c 

4i^jVla^-J ^j£ LiLaJl j-li >-■ >-.V!^l| pLalaJl j^a ** Cj^a ^ - 1^)^ La^ 7- J (J^A l£^ ~ J-*^-*^ ^ J- aa Alj /jl^ll Aili^ | jjJalll AJ^)iaJ jllgil" ^jl^Ic 

^Ll\ Jj^i » |^?- j-* J,! A ^ A 7 'I '" w '"'J'- A* J .l-Lalr- l&Allajj Jjialll Aj^)iaJ A_klis*Lla AJ9 aJJ U^_)J J (Jia_a (Jjl AjllLaJ jl^J 4ilL»Jl frl a Jl . flJJa ^ j^ 

(jLaol lj«-jlj 4_>xJja]| 4_cla (J^.b j£Lal IjAi-J pJ lH^' t ^J^ UJ LS^ 'A-^VI j^ 'j^ U-^ M^? 1 ' <-£^ J-^j^ Jj.>it. Jo ^^jllJl «_ala_Jl 

_Alii-a 03^* ** ^ .' '" l3^.J^ U^ 4-c-LSjI t: _J^- j-« -J^J^^ 

AJatjJjJAjVI xiljAll ilia LilS J1I afljl aK ^^^-aiaJl iLla Jl A_uLui^a frl - .aC-1 ^-lil (jl A»Jj .Ig-^-jLa j^>J W^J^' L>* j^jj*-* ^-^la ^-aJ^-Jl a_Ja J3j 

.j^^-aLtJl Cli^-Jl *LuLuJ^a jIac] j^ JjUj aLl3 L_ S^)C aJ ^ J j laJJ I AjjlolJ A_iaij| 

^UjI ^^ j> uji^ uUjj^ juu uaj - (Kenneth Cumming^^ ^^ jjisJij Duane Gish ®* u^ jj^^i <& £ 
^iaj - 4 ^^v; ^ ^^ l.a^j .c^jjtoJi ^ ajj^i pLi^i ^ ji ^ . ^u institute for Creation Research* i^ 

JS ^ CIiIj^ji-JI r;_>^J - LJjjLj -^Ij^- Jj^-^ j&j - U^J^-J^* 1 ^'j^'VI s-LJaJI ^i.1 aLa 4 j^j^I c&Aj .^Jt-al^l ^JjVLj jj^' ; ^ ^jj^J Ch^-i 

m ajjJ±*. ^J-* Jjiajll Aj^)iaJ <UCJJ (_C^JI "^^ ^ - >-^M ^-il^pal" a^A 4 ^Jali-a-iJ I ^tjl^kijlj L_ i^)C (J^Li. ^J-* jLulJ V I ij^" cJ^-^^)-* L>* ^-^■_>- a 

jjLa^. 4^.Hj "] 998 4 ** * ' " .Jj^ L>° ^ c - a ^J^ (^ c _Jj '"^ ^-3^-4 UjVI ^aJ^aJl J*J - aJj^JI Clll^aJ^Jl ^Ja AluliulJl aJlA ^cij j^- la - ^Ol ^)-aJ^-aJl ^ C 

l^-L3Aa H iLtll (J^^ L J-lS L^_ia l^ilJ dlLal£ - L^^p (j-a J - «al "- a j l£j^al ^>« U.I J JaLa^a Q ^* J - jj'^^'^M ^-lil J3j J - laJl (J^ijLlujj ^ ^J ll ■**< J 

iLall&VI j-a _)^ J-^ J-^'^-*^ U^*4^"^ Jj^ ^7- J Lft^>i.l (JC - ?--^ ■**< . *o'V LA^clLa *_uJJJ ^^IDl - (CJ -\HJ U^-*^ **-C-^ Cll^ULal ^3j _*LlJJJjl^j| ^Jjijjjl 

l^aj^Jl ^a LajJjLjj ^^^1 t "^ e "-j- ""j^j U.IJ' ^ a A I 0° _>^j^ U^ t^-V. ^-*^J 

jULiiVi ^>j 4"?2iA^Lj cjLij ja oUJi jj^j ji ji^j Ja" ji>*j oj^aU- ^ :(Michael P. Girouard ^Jjjf- -^ J^.^ /^.i 

iULji - jj^jj ^jij^j /jj^^i Jiiu^vi ^-^ji 4"pU»aii ^ ^jhnii" jiji*j ftj^La-a j^a :(Edwarcl Boudreaux jj-^jj ^jW) . j J 
4(Ljbjui) ajl^u. ^ AijaJi pL^-Vi ^i*J iULiiij iaAjjJ$\ o^ uii djbvji ^ <j»_^Ij oj^s ji ^Jia :(Carl Fliermans jj^j 1 ^ jji£) .^.i 

aC-l^o AJ3 -}S*j t- "IjJJ^ijI ;JJ^)Ia {JC- Ajjl-LaJ^Jl CllljlaliJ ^ JJ > ill I Ju'VI (J)\ "jl" p J L ^ J a Uj^- ^J^jJ^VI pli^Jl Ojljj 1^-aC^J PJ^J ul a jl (C^aJ jAj 

_Xija^j| pLja^VI ~' t "- ^jluLa If- JjJajll ^JjiaJ 
t^-laJI 4-llaJl (JO i_LujLuj| CllLajLl-a i^3 J3j tAjjJaJl frl-LaJ^lj illujl jAj 4^aJj-Jl |JA ^ t^J^)lLkj| ^CjJl \^j'l (^-^^ J ' ^ a ^ J* -W^ ' . H ^ /. J .' 

. J3li. ^l-ijlj J^lj ^^^"j VI cj^j ^a aAl!\ jj^j jl ji^j V 4-31 Ai-aUl aJjVI j!^ j^ j£Ij 

u"^^J L ^ i_3j^' ^ S & J ' ""J a U^J ' J^jJJ^ J '"^ ^ A - a ^.J^ ^ j? ' a *^ J ' ^ a a L5^l -^J ■ j^aluilj Ajt-aL^. ^ji ? F jJ'"*''l ~' e "- illujl | ( j jlLa ^J^) .^.1 

lJl^Ij^jI j^a JjAJaJl plljjl 4_^.j^Jal j*^ la J dlJJJ La^i 41, iLa I j j'l . *°'*Mj"-j JjjJajl S^JJ j^j 
CllLujIj^l ^ jJi.^i.rTN,*i^ll jjajja_Jl pl^jJaJl (j-a jAj - ^Ll2^ jlj-^ /jj^-^l JLlulVl AJ3 4"jLuljyi U^al" jlji«-J AJj.>il^..a ^ igJa. jlj-i .-i.l 

.JjjSJl j^a jLuljVI plajjl A^j^jJal - J j laJJ I Ajjlaij 4-L-^alJl 

^ y,j -(Institute for Creation Research) ^ ^^ ■**** <&>j (John Morris) ^uj- uj^ /jj^^i j^Vi 

L " J"*'*' -^ ^jj^'^l O^A jl lilJJlS ^Ckiajlj 4 JjJajll AjjJaJ C-ljj 4-lal^Jl A_liuliaJlj Ajfr. jJ jJ A3 V I lHjIaL^jVI (Jj^. O^iJaLa-a j-IjI - LlaLjJjJaJl ^ L_Sj^)A-a 

CliUia^l Jj^ jli 4iiliji Jl AaL^aVl-jj .lg_i3lj^ ^^^ j-« *i*JI ^*^;j * y° n - jj^l ^.J^J j' jjj- u ^^ jSIj 4l1]I aKll aJiA j£ Jl pi almVI a«jj 

I J±& ljJ3 i . ! ala I J3 - fCJ ll ■**< J C>- a ^' ^-cla AjL^a J ftj^'j CS^*J^ Cll^Jl *LuLuJ^i AJLaJaJ ^CJJI - "(jlaJl Aijii. I J j LjJ I AjjJaJ jLl^Jl" jljJC LllaJj 

_^LaJ| 3 ajaa Jo LjUjj jl AjjiajJl ^olj^ 1 -^^1 ^*! U-^ 1 c!^ ^JJj' 4AliaV 35 u-° ^-SjJt-ail jj^ -iSj .^IaJ&VI j-a 

Sjljj - UiJliUl J-4JJ^Il 

J jjJ^iu! (JAJa J L **'lj'^ "*■ *'! AO-la J "] 998 4 Jpj£ U-* J""~- J^ J - ^Pj-^^ Clll^aJjAjl j}^ 1^ uljj aXuiLuuI OJlA j*"^-' - clliOl ^aJj-Jl ^Q C. 

jl LA^LLi lLlJA^JI Ai*il-J A-ajOAa 4_laJa3 A-LalO AJjI - Lj^JJ (j-* J - ^ "- a j l£jj-al j^a Aj^lj aAj - ^aJ^Jl J jj^jLlLJl j J J ' ^ ^ A 'l f-^ -S3 J .OJiJl 

.aILLj ajjjjjUI 

AO-la ^jLi. CllLkliLkiJl jIaC-J aJ J3j 2500. '_P^ Clll^kiaLi-Jl pLa_ulJ jJ^aljJl jli _*_aluLa . flj| «_u£D i " ! j ^7- iajSJl- jjjIjjLui 4_C-la jl (j-a iO^)JLjj 
jl_jJO LllaJj _JaJjjaJ| Aola J I jT- j ajal (_^ All - CllUia^Ul <-lja-A liiJA^ i . ! Ida I A3j _AoIa1| (jA.b AJ lAujLla Ljl^a laJ aJ j!* L^J^A j-a AjtjlllJ 4^aJj-aJl 



j&j t j-LiJaJLaJ J JJ.'^'I agjlala I j)C j)Jjl»_a jj_J' ^^ " L *°**J '^^'^-^^ alia. t^J .f^-^VI j>* ^J*^ 0"^ ~ "l3 " * °.!°"" J I Jj^* ^ *SL>^ J^ ^ J 1 " 

.tjla H AJJiLa J j J j nil I ^ & la J Al*-alLaj| A_LaLtIl (_jj| SaJLj Ia jj- <ajl ,_]] aAiudJ (JjjH ^-jALaaJl jl dull La 

1 998 ^•i-^'H JJJ OjlaJl ^J \^^y pLaJI 'J^ (^ AjlLa-a Clll^al^a pJoJl ^jj j^^-aLtll Cllajjl A_uLui^a CllljJ iAjJjjJl L_j|^aljAj| &J& ^LaJ -1*-Jj 

.J^jJl Qa * ajJa a pLaJI ^ L^ll^al^a jSc ^^^-aLtll dlajjl 4_uLui^a (Jj-oljlj _Aiila_a jj-a ^ l^aljj-a QQ ^° e " r^* L °^3 1 999 J^-*J 

(32 :SJM ) 
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_« (JJjjb jj] ?-'^- a L_la^a j}^» )' ; lllajl j^a AjjLaJVI ** «-iiaj| ^- £c£jLa i . llS JSj .AjLaC-l aJac] J*J <_£jJl 
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.JjJalll Aj^jiaJ _}*jij (Ji-ulia i^J^jJ JjLjlljJ 
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32 

A jj '".''I ' jtlaVI j^a LajiH _>&l g^jJl U&fjj*^ J J*** J j^ 4_Jl t^iiJl -^**jj' J " > *' t "- (_5^ <-_]ljj| JJJ LCjJaJ I g 'Mj jjjlj ^ J" ""^ '*" v^lj^- p*' ■ ia -' u^v. 

p jiJl |j& jlj _ji.VI £«-Jl (j-* J^' '— J Jj^ Sr^?^ 5F*-^ U' (j-*^ 1 tJ J^-^ ^gJJ**ti CjLijIa-a Qa Jjlal jLuijVI (jl (JjJ^ *— *J^I ^-^J .L^J^-^' 

^■alnall (Jj_J^I (^5^ ol^»J ^S^ (P'_P*^' U-^ CJ^J^ U-*^. L^^' -*-jL^ J*J a_>^ L^-^0 (J^-^V' ^^-^ -A_jIjS ^j .oJjSJl ^c_a!iLi (J-«taJ (Jlj La J^-VI 

ajj > u pVj* jl ^cIiILujI aj (^LjjjiJl j^j j-uL-a V I LiJIjlLual jl£-ujj j^uJl jjj jjjb (_£jLuj l_iLj^JI Ija ^j .(1) 5-jAjjajI i jLlaVI (j-o _>AJl j^ 

; jjjb (Jla ^3j /"^j'l jj^aJ o^jjJaaJLajl i jl la VI ^ laiJil^J ~^j' r - pUjaSjl 
(JjlaJlj *Lia_a^Jl i jLia-VI (jL^ajlujI j^a jS aJJ > tf _>AJ| (j-a O^jJaaJLajl L_lUa.V I jl '-^J-° (Jj^. J ^. 'UjJ^' ' .^.I° A J ^ ^* J llli U-ll AJdiluLa 6JJ3 ^ 

(2) . L ^ ^-J LllL^ajluil J3 jLuljVL 2|ju*!) oJjSil jj^luJ CllSjil ^cij ^j .iJbJl plaJl (JS ^ lg-la ^ 

■ ** jj'^*" U ja ^ C ' J_H-* (**' -J^J^' Li)' W^ t " ,e "l talml <jl£-a I - gaJl Clllla.l Lajjj tL_Lmai ■Lj^jiaJ (J^kJ ^ «_iJajJ aJ t^jU*i^l| 4-aJ^O i jjjb J^Sl j^J 

_ja.l a j^ Q a (-Jj LlJjaJj A_lC.LaIla.VI a JJ*-jl LJ ? a (_y^ **^ A-pjjl-i-1 t * .U^*^ r^* -^ i'oLlaJl (Ja.1 (j-a (jLiJaJ ^ L **'Jj ^J'-'l CllUjl^Jl jl L_il^)IiaLjj 

_4_lC.Lala.V I ^-lJjjlJlj L_S^)*J 
CllLa-J^Jl _)^l (^JjVI g"*'^ 'I (J^-l ' " \!^ J L lSJj^^ aiuJl CllLa.jJ j^a 4_alla_a A^l^-a CP^* ^J^-J-*^ ^JJ'".''I L_lLla.VI jLj AJC.Lala.VI ^Pjjl-^l ^-.y^J 

.ftJjSll ^aXa (J-aaJ Jlj La ^ja.VI ^jUa-VI j>* ApaJl jlj 4 (J^UaVI (^^ LaJfll 

1 Benjamin Farrington, What Darwin Really Said? London: Sphere Books, 1971 pp. 

45-65 
2 Charles Darwin, The Descent of Man, 2nd ed., New York: A.L. Burt Co., 4781 p. 871 
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jjjl-i aJiJ jl (JjS aJ L^iLkJJ^I jl jJj LO^j^ja (A J jJa J I pl_La_£j|j ClAjj^)^aJlj i " ]l JJa J I ale (_£•*) 4-9j*-all f" J_)3 jiJ al 4jt_Ja I ^pa I jjjL f-^3 La-llc 

jl lilJJl -( _i»_aJl 4_aJ-le. ClllpLc^VI SJlA (JlLaJ ^cJ^jlDl (J jl a A jl£ La JU^Icj i^^UaVI ^- 4-Lale. ^lC. Cl±jl£ AjJ^)JaJ (jl -4jj£_ulJ- t^Jj^V AjJjloJ 

/ " l\ JJa J I ^ Clll^jjij dlljAa. (J^A ^>a aAUa. t > tfl la I JJjJ (jl (J JLliiaj| pliljVI ^ (J-JaJLuJj ClAilaJl ^ oJja.^a i jLla.VI JAaJ ^^1 dlLajia-aJl 

al-laJLuilj 4_UaJl JALuJJ jl jjjI-J 4 - > -J°'t ' " w J ' [t jis .p^-Jalj _yej Lla la > tf I g Haj la j j 4_llaJl L_Ll£_jJ (je aLjVI ' j '" ^ ^^iaJ 1 LuJ ,~j£ ° a j^ ilJ^^J 

IJA JU j^J V 4j1 4 inc. ah (j\j -IS (jl^lj t4_llail ^J^JajJl LllUjjaJl ^.lUJl JJC. L-JJajlllj J^ll JJJUjll (^Ic *J3al J3 jl£l ^jjl&JVI J£?- Jl 

jjJj^)J p,_£^aJ *^ ^Jj) j^a-aJl JJC- (j-a 4J1 t^j.}| -}S jl^l AJj-laJl L " '^ J ' ^ JJ'l Jja.^J ii*J jl£ jlj ^QjoU lHjIjJxJ 2 a-ill Luiij jl -ila-aJl -^ lalU 

.AS-L^all ^a aJ Luiij jl Alal£ **j'^ jjC- l*LaLJ SAaJj 
^ Ia l^)j ^jjll AjjI^JI jAla ^1 a| lalml jj £ jjjU j>«j ^^ mL3 JjJ&l*$\ ^)£a_aJl i a! mJal J*j V] ** "^ a a ^_daJl jjc AJj^ailDl CllLuil jJl «Ji^j aJj 

.«* llail ,-a jla 11 ptJajulII aJALuLa (_£ jj-J l'^-" jp-J ^ L * )T **" 
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(j-o ApjJl _J^i U^-*J%J Jj^"'^ ^._>^ jj ^"-*\; il-JJjIj oAaJ-Jl lHjLjVjII ^jS L-aj^il iaJbtll (Jja. ^LaLtJl j^a L_sVVI ^**'lj""~- Aa.jJ |jA Ll*jJ ^ 

_iilJJl 'f Xi^al A* • laJ jj^p* LA j _<UjJalll jj^UaJ (J_oa. i . Uall 

40 
41 

iiilli ^!)LLjj .J mall (j^ o^ja.jJl p IjjVI j^lc IjaLaj Ajalj ftjS -Ol .pljjVI ^^.l (jLJ^J ^ pUa Jail ^IjaVI jUjIujV y^ (jjLiflaH pliijVI cU*^, 

.^a.1 (J] p^J (JJjaJJ a_jja AjI Aj^J lIli ujj 

43 

Y^bijjjijjJl) 2ujLc X^ili <jbJ [j\ mjl (^Ic 

Antenna 
Eye 
Leg 

pL«_kJ^U L_2^)*jJl I g IfLil O^jila Si g Lillj j^a AjjL (Ja.jLj A^£li AjLj I j^LaJl fglc- 
(Jj^J^LklillJ ^5j^lJl AaUaJl x L <a a jla all cLlJLa. A-la-iJa jA ^^unJl A^aJl ^ Jja.^aJl ^J- >-M .lPJ'".'H -luiaJl ' r - Clll^aJaiJ jl^jJaVI f"jli _yJ*L* 

47 



jjj^LJ jl*J jjJ llujj L^JI iaJ l^j'lj-^,t,'uj A_laJl CllUjl£Jl jjj jjHj LaAle j^lj 4 L^_>^-i p'jj' J] j'^)-*^^ Jj^ 3 -^* p'_P*^' (j' Jj^ 3 -^' ^._>^ (^- c '-^* 

. Jjialll ale. J T? - ^ ^^"V. ' ~^^J -^P- 1 AilSaJl oJlA (JSjuJJj . jj*'"''! 



■ UJ* I U^PLa l& j^c kin JJI LgJjajaJLa jc a Ja 11 (JxjmJl 4_laJ i aJj^j ^ 
■ **..J' tajJl L^jljJaJ JC. I on<-*i V ** *' "■ j J,)' a *] 35 Lfc J^C iJLj J]| JJ**"! <jLj^l ^J?-"-*^ 

■ L^O^ J^ _)^*^ 4_lLaC Ajl_J J^iJ *J LgJI Jj 4_iui jjj'^ *] QO^)-**^ L>* ^-N-Jl (JaJJI *J'^*' Jt JJ ' '" 

48 

.(J-al£ (J^-kJ J oAa. '<"- (JS LliSia JS p l_pVI 'j^T- jlj ^'"^ laJ aj Jjlalll jlj ilaS oJja.j-a j^J aj A-JliiJVI (J ^ '*" V I jl i**'l J^^^'l U^ "" jAj^j 



49 

OJJsLa-oJI CllLaJjuiaJ I jJJ^La j-a JJ*JI °^* Uj '.J^J . \;°»*"l J ^.^- JJC- ' , ^ J^j oLai t^J.'^^'l J- -"'I J ' " 1 Jg la jll l Qjl>-.q|| lHjLjj^J l *Q - >-*^ 

OJia. t^iLaJj I Ala. LjJjJj L_!jila L **'^ jj' J "'.' ' -J ^ * '^J^- ;Q 'J Uj^*"" JLlaJl ^ *j a ' ^ j]-9 tL**il nM» l) r-j^jA aUaJj (JajUlJI L_ JfljS (j£^J AaJJ Jj| 

1 1-s. A ^-s.l | -lt~. M *1 l il I i_J g 1 MflM L " ll ^ IS L li il-S. o j 1 iS 

jAj tjj U*itt j aj_Luiaj j£-aJ V £-jlJl ." J a L ""'^ I I^A (J^ JLajJl Jji ^ U' ^ '"^ *' V La_aj .^lal£ A^La. J 4_iui jj^ 350 (J^ LH"-^ a ^* '— J .J6^ a -^ 

.(JjlaJl Aj*alj 1 " ! J-LJ 

pj L_4i^aJJj .Aajj JJJ*** A_lic IjlaJ jl jj-^ I^A LlajJ ic^ 5 <j^ -^ (JjuUuI ^.J^ LP-^ "LlulJ Jj| l Qjl>-.o|| (jJ^J QIC i . LlS JJ jjli tt^ljj (jj^J 

L ** 'J J ^J^ M i"4 nKl| jjl ^jC-JJ ^jill AjJjJajll 2 jlUjqI) « > ^j't IJA (_s-ijjj .(*) L "J"" 1 °'l CS- 3 ^- 3 U^- ' . ^ J- 3 S^^ (u/ 1 * ^ ^"J^^J ** '^*'l CM-*) L **'lj'"-^ 'I 

_Aia*lll J) AjjIaJI (2>» W^J-^* 

(x) R.L.Gregory, Eye and Brain: The Physiology of Seeing, Oxford University Press, 

,1995 p.31 
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j j»£jj j _*Lp»j]l Llj^&iJLa i . UiJlJ 4-LiljLJl jjj _jaJj| (_j-a (jLillJ^U 4-a.LaJl j t^La-uiVI S"»-J 'AJ^*-^ 4^-uljLl]| (J] J"- Jl jj-a (jLiljVI |(j - ^Ij'^VI jJjLlLuliJ tlSj 

52 

oLc-J \ ft-13 Ja^pJj ^jjll CllLlLaaJDl ^Aa ' r - I \^ V^a P-iiJ La-a *] 938 4 f^- -^ '— J ^_>- a ^-^ t -^- a - uJ V I &J1& (j-a ** J^ ^■-^Laj jLllaj^al aJ J3j 4*LuljLlj| 

.jjkill 
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?SLaIul4 iuulJI yij f UII <> JIS2JVI <^jSj IJUi 

.L^^JJ p jJ J] (JJ^J ^4LJl ^j-l] -La ^-%_A^- J^^J LJI L>° ^JjLaJI plj^VI Aa.l jS-aJ j»LjVI (j^» ajJ ^ 4Jl Jjlalll SL&J (j-C-^J 

l^baJLiLa JlilJVI IJA C&* J*^' ; (^l ^^ Jaljll jMo^ll />a JAO liJUAj 

cUa. Jja_J l^iaUa (j- %40 i^Iuij <&^\ £l±i\£l\ fhau* jl jja. j^a il^ljjl cU^- ^ a K . ; ii a AjI Ajj^JI C1iUjI£J| <a.ljj V :Qjjll cU^(1 ) 

4-aj^Jl 4iUJl Jl ^.UJLj (jijl (h OAA> y%* J 3 j ■ ^^ Lahj Jjl=£ (jl 5-LiljLJl Jl pLJl (j^ JilJJ (jJl CllLijl£j| Jo *3aJJ 111 .tiJUA j LjA L^J Jj 

m <Ai ^J-'l Clll^)ilaj| (J*ij LJj laJ jl (JJaJLkJlJ (CAll p^^^^Jl jAj tLll3jj| gcij J 

jl *_JaluJJ AJAuia. AJt-J (_£_jJl JP^jI **' Jt *'jJ .A-^lj (j^^ J'" L_jAjJjJj ^C^ulJ ^J*^* jl XjjIjLJI ' r - Ojl^aJl 4^5*. _jil (j^^J i'^J^^)^^ Jalila.V I ( ^ I 

(Cill (j^-Jl jjl^ili .A-wjIj jL^ J° J,:,:**^l ''^ laJ Vj f-^-*JJ ajl^)aJl 4-^.J^ _J-ULUa J"- Jl J Lai tajl^aJl 4-a.J^ J ^JJ'^M Clll^lSLdJl OJlA (JJ-a ^jlii 

ijjljjij pl_>^. j-a JJ- ^ajl j-a JJ3 J-il <J j-ajJaJ 4_]l aa aUaJ ' r - LJ J ' """- 'I Jj ^"LLaJ OJiluLaJl J"- Jl Ojlja. <a.J^ L_LuLa LaJala LlJAJ LaUaJ '^'''^J 

_4-uijl_J| Jj lA jJaa aja aJ AjjI^^C Cllljila (J*ij at laill IJlA (Jla lIujjlSI liLa^VI jL pLc-JlVI (J^«-^ AjallaJl J j-o V I j-«J i^-uJ-Jl Jc OjljaJl <a.J^ 

Jc pLaJl J al - .a ^ fiJ-^J 'J^ \I° A LP-^ ~5F^^ LHJj^* 3 La^i^a^J- (2_J^lajJl **"- j (Jj\ pLaJl ~| laJLml aJJ j\j 4_a.Laj| ^^-iJaSj >LaJl ~| laJLillf J ) 
ja-klij t jj] _Jajiaj| jJ-h. nl| ^(-laJ 4_ulij i**'$j'l J a jij jl Jc OJAa-a 4^.jJj pLaJl llaj TtAuLJ ( _ 5 £i JaJl aJ ^ - >-*^ iJJ jl i . LaJ 4(Jliaj| tjjj > H J»i .4_uljLlj| 
JJC. 2_luJ| L_LLill jj V Ajja-Jl Ll]! MjJ^-M Ja jli iliiJJl i_3j3j /JJ"- Jl CllUjlAJl 4-1 J«-^* V (_£^l Pj^^-^il J& J t^JaJul L_lLuia.lj AJjJl ** j"- ' I Clllijl^Jl 

.AjjLJl 
OJjaj *LLa£ Jja.jJ IjiaJ i^LklijIDl (J^la. j-a L&jLuia.l J OJja.j-JI iLlJ^aVI ^-L^aLa id£Ljaij| LJjj-aJ jl Ajja-Jl AJaJl CllUjtAJl xjJalmJ | J^Jl(4) 
aJJ t J^jl (J' ^°Jj .L^J" aUaJ 4-la 'I Ll]! V<Kl| oJi& ^J AajJ tdJilj t^JjL^aJal AiJjJaJ pLaJl alAkluil j-a Al ^la i_uljLlj| Jc- Lai J &*"J.' J pLaJl j-a 



j£-allJ O-JJ-la aiajj 2 a.1 ^- lilljA iliiJJl ,Jj 4jLjajj . jl^VI 4_lLaC pLllI pLaJl j^a ^A^ Lpl ~l laluil ;*JJj Wjjj (e-lj ^ Jj^* U^^- JH» ^R^* V I jy3^* 

tatkj jjki ji J& ciiLj V ^1 ^pJl c^UMl Jo ^JLh jl£l dj^j jl Z±AA\ Jj *Ul ^> $££& jl£ IJJ tjL^lkb .l^jLkj *bi ^> Jill 

SLai Lj jK 
JJ^I £CJ*J jl 2_lialuJJ Vj tlg-ftjt'tlljA, (j!)La. j^a ^L^jj *-^' J L_]|jLall jj>"^VI J^ Jjx^aaJl ^Jjja 0° L ^- e ^ uJ V I «£CflJJJ» l^iiiq'n'l jLgjaJlf Ql 

.fiLai ^Lal£ LjjJJ LaliaJ L_Lt tL&J jl I g jl& 4_ulAjll ' r *- g^*^* (^^J . *-b«J I TTjLa. ** 'j'* (JJ- 1 ^ L>* 

_4_jalLa ojji-aJ L **'*j'l gtij Jj (j-a 11 jplill gciJ J i " " la JS 4_ifLjjLalj.il I ^ Ja j'jJ 1L *°M L_l_l jjiijll 0-1A A^J-aa. jj-Ll (jl (j^*j 4_lLaJ- . V I j^ jj 
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k!iui UjIj uijlS ci^!iuJ) 

pljjVI (J-----I J-^* j' ^^ . ;Wu,m jj] Igili ( L °^ tjj^J t^-ftjJlVi (J^ 1 ) ^ ,!^ ^ CllUjl£i] A_Luj1_ujVI llA---j<-a Jl JJ^ulil J Jjlajll AJjJaJ lllLSia Le£ 

Jl^a-a (JC ^Ijj .Sj-La-all 1 g*LJ'"°.' ^Lai i**i| j-vVi^M (J^ lU J Jg laJ (^ '""■Ij.j'l j}-* F" jj (^j) L *«-^*^'"'l |(JLlJ| (JJJ > tf J*i .CllLc j^a-all &JA j*'^ 

^JiljaJl jjillaJj SjJ^J (J*ilLj jj.ljaj-a A o^.*^ l*\\\ La jL la&l jl£ (4_iui j jjl a 1 75 J^ cJ^ LJ?') es-^Wj-*^ J- *a*-ll I *° - "-*" a (JjiaJ ___ (CJjJaJ 

£jj|-l) bjjSj Laj-l»_a jjfLj -ll^J (f"ta.jVI (c-Ie- l *°"-'^ nil! Lg-la J la jj jll) Cljljjj ^ajljJj^Hj t, fla.^1 ulll (jjJ (J^-ajjl <lla [j] / fla.^1 mil 4_LuiLuiVI 

.(418 lJ 22' £ 1971 ' '^LkuJi u,jUJi 

dljl£ JaJ Si. fla^l mil jjiaJJ aJ t3 laJiJlJ ojljaJj .SLlaJl JjS '^ PJ^' L5^M' P _^' ^ -T^ - oC I (jj^J ^ aJjllI t, fla.^1 ulll Clll^)a-a^La (JJJ (_3_)3 Aa.jJ Vj 

,AAJ^)Jaj| fi^-J llllla ^ia t fla.^Lil Laj|j 
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\ g lc LaLaJ 4_alla_a AiJ^)IaJ JjjiaH XjJ (J*a*J ij ilJjJ^ ta^lla.1 t3 - gaJjLall L^i^LujI ti, fla.^1 mil TtJJ^lij QC Jj-LJall ?cJ^jj!J i, fll 



I g JJ j (_!] plj^ll C>^"^. ^ aJ-IJa t jjjiaH Lai .JIj^Jl pLcjil gcij (_j-a La.j^)a.j Vj^-i ^Q**^ ^J^H ClllJljJaJli .AjjjJI CllLjIjJaJl J 
(_j-a OJJjS CllLLa£ (_!] ?rllaJ jll Jjjjall (Ja.1 (j-o U^aJj >-^- ^LalLaJl «jjaj ^ajll» I JA «_L-a ^Sl _^_aiaJl Q* r; J^J 4Jli ^LaVI (_j-* 

L_ia.ljjll AJJ (j-a Jj^oXl q\ **-JJjl| OJlA (JJaI (Jja^LuLeJl (J^J ijljjJaJI pljjl (JJa. > >l£ V I 
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I ojq'^M ^jjUoJI IJA a^jaLalLa lIiLj! Si ^3j J ^lj^ ma !jlH (-C.JJ _>lUa o^jaLaJ-a Q* zpSijh jJ^ J V I t ° J - ^^ J (jJJJjJajll pLc^l gta.JJ (Jjl-i cLl^a.1 pLa. J^J 

«_aJa_aJl oLjjJl LHjilj aJ L^j£lj 4 CljUlillulJ I _ j )^-ljl J ^^^-uJjJ Clll^)a_alLa aJLc ^ laiJlljJ jLluJ^)jC.^)ja J 

JjjUl J Uj^Ula -LlLJJ (^jiJl ^^aJ^I J%6^J gJjll J^*) J^ 1 -^ ^^1 VS>^' CjLa^Jl jl 2000. ^ J X 1 (3-^^ 

AjVj <Jt-aLa. J dll^)ajalLaj| aJLc i^Jja. {5_JjJ L^_JjSj 2000/6/23 r9.J^~4 ^_r*-^' <ia_a L^j^jjudj 2JlLa J pLa. J3j io^-aUt-aJl 

jjaj^llj L_ll^)j| ^cij t^iLaJ J&J 4 ^>jLla (J^jA LaLaJ 4-luLJ (JfLlgJl jj YlJLljlSVLj aLs ^CjJl (JJJjall J j- aC J*j) ^_)j^W jj*^Jj' 

.Jjjlall J jj^J (jll OjSjjll iliaCj 

j^lul jjjl a 75 J^-'j S^-J-^J^J^' L>* ?~^ La I j£_uJaJ jl! I jl (jJJlJ La jAj 44_luJ j jjl a 220 J^ J J* O^aLaJ-aJl &JA _>-aC jl ^^A LJA *La^_aJl 4JaljJl 

Jll-Jl J 3^J^ <~^ -^J .^=»^l JjJ^^ JS <Lk^ ClljjJaJ jcjll t fllulll jA gc^jJJjJ^jVI jj <JjlIll jJJJjljjll Aalj^- -AjSUlb- ^^xll AilSaJl fiJA j 

^lHjIjjj <ajj^ll (JO LlljJjIaJ J3 JjJJall jl j^a (JliJ LaJ3 liL^J I iLl-ajl Aj^l^ Oja_alLaj| OJA jj |Aj|jl 
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.pl±a.VI (j-° (JJ^'l - ^ -^ I jjJfll^ail ily^* U^ 4-1-^1 (Jj.J^ J>^* (j ^j?^ Lfr-^j AaJ (L_*a.lj_}j| (j-a CllJjlaJ Jj-lUl (jl (j-C-JJ j^l 4 JjIaJil ^}.J^ (j] 
(J^jjiJ (_£_jaJ a^j^"* t&ljr^ -^Sj .^J*^' f J ** \j"^ ' Lt J '^Jj-^l ."^* lj ^.. .!& ^ ** J . ^ CH-* it^jT-ajia ' " lia (j-a i iajj^jl (jc- ljj.'^ La^Ul^.1 jjjJaJI i fljjau jj 

.Jaia Jj-ilajl j ■L-oLa ojj-a ^tL^' "^S ^~^ tL -*^J_3^J J J J ^ U£ (J^ V £j^S 
(j\j pLcOU j J J la - la a a g j) 9 Jj-jialJ ts^Luil l iLa I jjM (jj^JJ*J JjJaljl oLcJ (jl LaJj . ^CJ ^)J 1 JjjJaJl 3LuLa.l ^ laitJ I ajjj J^^9 L *°^ I J J ^ jLuiaj t5 Ja*Jj 

lp.lJ- ajia (JS ItJjiia J J ta^l I olclJ 4_jLaIlj| ^a ^-_>jl is <*^'_r' ^ iCll£l&jS 4-3l^aLa (j-a 4-Ui >-»M Lla.jJj.Ujlj Lla j' JJ'^M iLLkJll 4L_1j^)J __& . I (J^%J 

£UjJ *LjJjJj^)jjl **/. ^ 4_uilj.AJ t - T Jj_>J illuiVI a J% ^-^ .(1 ) J.>*^lj S^.-J^ L5^ ' ° a "^J-^^ i~J "j (J^-^J J"*^ ie^ ^ a ^* 3 ^J ' " ^ \l7~ ^ ^"4 L>° 

4_L-£ijJ illlj-^Vull (Ja-ul (j^ o\j*l ^JJjl _J6^. 'g^*^ t3^ C ' C-Jj .'-^^jj)^ J->^ 0"* Jj^' -^ Jj^^' S^.J (j' t^ ^Ij^^^l L>* U^ -^J^. Vj 

(g\ l o^ljjll ^a jVI ( _ 5 ^ > i^l£j J iiiliji J) AaL^aVl-jj .(3) S^j^H ^">VI t£tti Qjjj La£ t jjjJaJl L^j j^l -°j^! u^M V J^^j- o-^jjs ^-i^a 

.(4) jj.i ^ ^l^ l ^^ j^j^. ^j . ' . \f'.j"'' 

a_uit_J L_Sj^)«_aj|) ^Jj- *aj| ^ i, LjIJ^JI gcJ^I (£•?> J_jJ-aJjJ\j * ' ^ La '"'Ij^-^''" Uj^- ** ? ' ""* ^ aJ ^M l1]1^3^LJ1 pLaic jU*l *] 996 A^ C5^J 

4_jLia l_uSjj ^i ciiLj j^j ajj l^ ^Ls v Cjij^ui *}& q\ cjc ^j&i aj 1 997 f u ^ja n^iii ^-aj .(sinosauroptryx ^jyjj^^jiH 

.(5) jj^l ^J 

aJLc il-LkJjAia ^jVI Cjr*-£j /.IJj^ *LlLaC AjL OJjiulij (J^-aJ V 1-^- 1 '&* a L^Laj >-*^ la * t JjAJaJl gCJJ '^ Aijaj 4_uj|jJ ^^^^-j '''""-J i L$.J^^ *&7 O^J 

L^J^Jj 4Aa. - gaSl ,-JJ killa. ^^i _ AjjI jA -AjfLLaLip) A-lSj-aljjJjJjl A-LL^aLa L^iLaJ S^^)JI CllLi^al^a ^>« Xi^al^a (JS jjj |tJjg_uLaj| JjjJaJl ^cJJiJlJ 

I^jI a^il !Jl « lJalt-tll V i^jLa (Jj-aljJ aJ _2Jj^_uJ (j£j AljLuJl Lg-cL ^j| ^1 OJjaJl I g j£ aJ j t3 Jala-lall CllLaj^Jl ^Ic^ (JSj ^jlll plijjVI i ^C ajjLJl 

.(6)AjJaJ| 1*"~- (_£^£.l OJj^JjJa 3 aJiJ J^ la J3 (jj^J (jl (jl^-llalj ^^^J-Xa (JS-tilJ <a,a j^*l L,£"*^ l J-lS 

S(<jLaK g=-^) jLuiJLj Alljl^aj ^ Liii-U L_JjjUaJl S=^jJ J^IaJI cJ ^7"^ U^ ^*^ £ J ^ "^ CJ*-^. U^ '^ ijjj^ ^J^-^* i~, ZHjfl C,l"' ^ ^^ ~^ 

t3 ic (j-a jj| Jj^aJ llljliu (j-J^Jj (jJJjJaiJ ( _ 5 lujLaJi. CllUiajl (jJaJl CllLalj LaK | *] 860 ^-^ cJ^.^W^ L>* ^1^1 ^ jcl _JC. Luj| ^j 4_£& i . ]l laa ^ (Jla J5a 

.(7) |LaJiuJ (J jLuaJ L_ljjUaJl ^CJJ ^>lala [j] ^_Lo t^g^a I J 1 ■ llnlJ 4jLlllaj| ^ OJj^j-aJl i . uSIjjll ^*ja (jVI Lai 4(J^Aaj| oJA 

1 A. H. Brush, «On the Origin of Feathers». Journal of Evolutionary Biology, Vol. ,9 

,1996p.132 
2 A. H. Brush, "On the Origin of Feathers" p. 131 

3 Ibid. 

4 Ibid. 

5 «Plucking the Feathered Dinosaur», Science, Vol. ,872 41 November ,1997 p. 1229 

6 Douglas Palmer, «Learning to Fly» (Review of The Origin of and Evolution of Birds by 
Alan Feduccia, Yale University Press, 1996), New Scientist, Vol. ,153 March, 1 ,1997 p. 

44 
7 Norman Macbeth, Darwin Retried: An Appeal to Reason. Boston, Gambit, ,1971 p. 
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4_lc ^tlljj ^LalLaJl aJ ^ - <aJJ I IJA j _dlliLiaaj| ■* J ' "J LaJ ^UtJJ Lg-tJaJlJ (J - <aJJ ^jdll Aiia^Jl * laUl LJV' i2>* Uj^* *^' ^ - laJJ (J^ <ajjfl J JjjJajl ^JJ 4_uj|jJ ^JC- 

_ j-Lala ( _ s -aLjjJjJjj pbl 
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■j\ U , gaj] 4_LaLaVI \ g '7- ji ;j° - >-* ^^1 ' " ll J J - ^ Lpj) gp»J (j] a^JjSj I^A aAAlSlj (jj-aCAj iAj t J jjJa ,_]] lH-JjaJ J3 i " <| J j - ol Lpj| jl Jjiaull oL&J f^-Jy 
(j-a _JJ^I J-^* V LgJjSj Ajjiajjl fiJlA iC^J p^J (Cl (j-a t _ 5 -ak~- L_jLuil (Cl ^J^-J f-i*J 1^)laJj .a J j - <aj| ^ PtjJaJJ LaS «Cl]jUaj ^W| Llliijl)) l-AjJut 
tAjLjJlJl (Cl tjjljjjajl (Jj^al JJ'""*" J^JalDl oLcO A_a.}S ,_£AJl (JjjLa-aJl |jA j VI '-^- ' "j ' a J ullala £ - ^-'^ jj LJaJl *_JjluiJ l_gj\j 4(Jl_laj| L_!j^Ja (j-a L_J^Ja 
A lajjijlLaJl AjLjJl ^jQ - >-*^ 4A_lJUj| ^ ^1^* J ' ' ,f *- (J- 1 *-^ La£_JaLa£.jj <* -LUC £CJ3 j)C j^ '"*'V1 J-^-j (JJa. ^J .(jlj-jUl .-, AJLul^i A-liHa OjJiLaJ ,xlaJJ 

ajLjjJI ^ia jkIwII ajjuj (^3 jaljj ^jI <_ 5 ic l-jjjIlujj !^Ij CliSj ^ 1*^1 w liljaJ Lgili iiiili (jj^j .A-ijIjII ^ oj^ 500 J-^*-*j L^laJ^.1 

!ui ^^j v t^iii tj^j tigjji^ 

CllL& jJjLlLuJ jjSJUJ A^-jli iliiji (j-a V-iJj . jlj-ilaj| I'" A^JllLaJl OjJiLajl oJlA (JJ-a AjLjjJI L_jL Hj£ I A_li£j I^LkJlSJ Ij laJ jl JjJaull oLcJ '^ i . La-3 iAjl^Jj 

. jlj-lJaJl (j-a ( L '"^IjJ^I (_£■») ^-^* J^l CllLljla-a LgJ i " ! & ^ ,^1 AdLSJl (Jj^ **A.~*^ 

^^fLlJl^LaJl a_Laj — **M» jl_jJ*J (JULa ^ * j-llj Cll^)JjJ 4 ^^jKj V I L±i.jJj-Uj| aJLc i . LjS J3j _ JjJaJjl pLc^l (JiaJJ A_l]^Laj| ^-jLjJlii (JXa V I jj*^ 'I *^"- J 

jj^J ' " \|"- J ajlc **/'.''! aJ ^ - >-*^ fJJj .yl ^7- j <*-C-l_)J _)^l LP-^ ** "-*7-VI fiJA i " ! Jg la LaK l**i|jll^ l| K'k| (JaXJ Lla^j ^J"^** I aK« ^** '1 J ' "-*■ '1 ^K^f 

i^-lj "J a - >-*^ ^ jj aJ a - gaJJ I ^l£ '"^J "^ I **^ '^-l A-a^'j .L^J j '*'*''! (j^-aJ ' ; ufl ' ^ J 4_J^^aJ| p |^i.V I ' j 'J^*' CllLlJ V I >-*^ j '(j^-aJ La (Jal I g J3 O^kjIDl i^ 

fljjli (J- dafll 'f- tj. >-.^*!lj ii_lujLla (_5jSj 3 jL^lull *Li^jLla dlL&^klillJ 7t-a^jnJ A^Ljlj 4_xla^aj 4*LliaUa-aj| ^-ilj^Jl ^>« fi-^^J i3 ^ W^.-^ ' " ^ j^ J A ^-aA^JluLa 

■(1) »U^' L5^" W^ ^-^J^J^' ^^La-a jCl -li-jJ Vj .pljg-ll (j-a 4_j£-a-a 
^UJ i^LalLail ^^^-ulj^ail (jljJaJl aJLc 1 - *aJL3 (jl£ La IJA j _L_lljJlij <j 'J-^*'M JjJajll ' r - ^J^ ^^* (jl (j^*J 0A^.lj AJ^)ia. A^.jJ V t{_g^i.l ^^7- ^J-°J 

■ (2) L ^ J ^J '"^ 'I Ci-^W (3^*-V. ^*^ UJ^W" LP^ iU^ LaAJC i4_Luj|^)C. 

!!_L_lLj-lj| SJi *a L^J*VjLa-a A-^jIlJ 4_aJ^.I L_Lt ulSj dllj^-aLjjJ IjCJjiaJ jJjLIluI 't~- 7?J}jaj\ 

1 Robin J. Wootton, «The Mechanical Design of Insect Wings», Scientific American, 

v. ,263 November ,1990 p. 120 

2 Pierre-P Grasse, Evolution of Living Organisms, New York, Academic Press, 1977 

,p.30 



65 

AJJ^JI (JlL 1 ) Aillk-aJl lHjUjAIjI p- |jj| ^JJJ ^ «jlaC i3j.J* ^^ t^J t*J .^^P-^-* L *°'" t (j-a i " ! J j laJ J3 lHjUjaJI p- \jl\ x 1a* (jl JjJaljl oLcJ aC j 

jL^uJ J laL ^jaliaJl LllSli. 4(jLU| (J-lfuJ ( _ 5 l*i .AJ L^a-LL^aa A-a-a^a-a LJaJ ^ ±a 1 1 CllUjl£j| &1& (jx» ^^lj cl^ '^^ A J ^j ■ fej^ °^ ^ J CjL^L? lJ'I^^J 

L&Jj^Ja (jj% (jl (j^-aJ V AAAjlSj (_5^uJ OJ^aL*_aJl LiaLjJjJ^jll AjJalmJ V (j^') 0-^*-aJI aJaiJl OJlAj _ a^UaJl ^i \ g 3J J la (_^kJ ^ LA JcLuU lAa. L_LuL3* 

. JjJaJ A^LaC A_jV AiflaJ aJ L^JIj oLai AJLaJl Alal^Jl \ g ill a ^ i " 1 J^ la g-iaUaJl jl L^ajj Clll^iLiJLaJl (Ja-ul j^Jj / ^J^"^ " AijLi-a-aJ A^LIJ 

j, A - J.\ jjSliaJl jjc ^_i^ULi.l (Cl A^jJ Vj AluJ j jjl a 50 lA_>-aC- (JJjli^J ^J?'' v *' 

(1 54 *j=?* l>4j^ ^=^ c> ) 
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Lai _ JjJajll Aj^)iaJ Aja^t^a ' r - ^^^-uLLl^Jl Clll^)a-sJLaj| (J^^ * °- —jj (jl - ^aaJl JjJaJ U^3 ^' ^ L_ ^ J )-%) t^Ai^ O-u"-^ ftj-^ ^J j^ tL T^J^ ' " ^ J L5-^" 

oj^j pLLl ul laa (_1j1 (_C^Jl) _J^-_J^ Ji ^i._J ^_ji J J I (^-l- 1 cJ-3 ^3j .S^l -^ jL^aaJl jjL.*! jjjl L > a jl_j ~^ maJl j j L.*!l | etc J (j-a _)^ ^_s^)Il*ja ^j^l 

j)^ j : LuLaa.j 4_la J J - ^^- J J^^J^J ^".1. I (SU^"^ +* L ****** (j^ 1 980 A^ (^ ' " ] ^J ** J 7" J ^' I Jj^"*^l AjjJaJ dj^\£juLa (Jja. aLjl AjtJjl Cll^aluil 
JjJalU J ' "Q*' jl x jJalmJ AjJjiaJ A-lLaC -^J^J ^"- 'j pJ 1-ia.l j]j Clll^)a-sJLaj| (Ja-Lil ^ AJ L_lLuj| V jL^aaJl JjL.*! jJjl L > U jj (JlS (jjJaUjI oLcJ 

; jl i^aadJ (^aJjJjil 

(jlc- Clil^ia (jIjI '"^Ij.!** .!7~.!J ^ ^L-iiLiij t^JLiA jL ^-l^pa^U jl^a^JI _jj^ '^ L . ' J ' ^J c5^l A^LkiJl (jLxaJl ' W <. jA i£ U^.^ 3 ' " ^ j ■ i ^- a L -^_> -^ 



(Jl£_kjVli P-3 L>*J •<-^J^ -^ LJ^jSjj aJ t JJaU jj^ 4^Lj LaLaJ OJ-LalLa Jo-Li! jla p _qj (j£ Clll^aja^La J.1JJ t ^ a J J ^J I _y*^l j>a V-^ .4-a.}S ^ -la.lj 

.M) 2ijja-a J-1C. AJlilJVI 
A_LaAjJl jl - ^aa ll Jj^aJ AJjLAa L_i^)«J Cl±jl£ L>I J"^) lj**'^*'j ^ (jJLliJajl ^UjUlJl i "a^.*^ J£-^ ijjuljlj U^J^ Jj& ^ l"i| j-v V! J| Jlc (Jla J3j 

/ 'a^'jJ| j^a ^^.^jVI (3^-^ LS* Jji A ?^ La.jjLa (Jlj La <_£Jill L_iJja_a]| |jlA (. a j , >-<. J AjJLlJl SJjLJl 
La <_£Jillj) OJ£-kJ XllaVI O^A JJ^Ij .oLiaJl 2_*_liU 4_tfjJLaJl AjALJI j)C 4 ^J=J^\ j^a JJ^I (JliaJl ^ ^.J*-* U ' U », ,t ^-^l j>* tJ^A ^ C^LiA jl£ Jia} 

ajij ^Ji^xJI Ija (JJa ^Sj _*l!uj ;jj > a ^ (Jja a-il-icj aj .is jj^j Lajj tc'^\ jl - >-^->l Jj J ^JaLaJI l_}j^)»J| jA A *a^**Jl ^ > ^ j V I ^jI L.l| ^a l_3j^)*j Jlj 

j^-aJlSj JJJ^I <-_jljj| jj^J LaAJC 1 > >-.j > >-.A. tpUjJl ^A\ jC-Aj » - a j |jl& jl .lilC-li Ll Lai -(>r LJjia i . ]l j£ ^*J j^^-uiJ-A^ L_]L& ^ ^^aJl (J^-^ ** ° ' ■— jj 

Y2)-il^-aJl '•*'" §p*-J ^,:*,:^*"l ***... rt '"°*'i f* u^j"^-* g' ^ ^ l>* P-^' ^ 'J- u 

(jLla. L_mia ^^lulLuJJ i . LLJjlal laJLjll j Clllc-I 4_C^La. i " ]l L.1-.A. ^ 4_laxj|^J jJjLIluiJI 1-lA 4_C.Ll^3 ClLaJ ^Sj V^jl^aaJl Jj^ jJjLlLuJ L_lLuj| jA La t(j^] 

'A j iSlJ L^jaal^a \J^- ^ iLjjIj IS^Lal (jLa^Iij Uij^jaj i . <j*^ j Al^Jl ^ lia. <illa_a Clll^jlia ^ l " ! ui\ C lIjLJIjJ^JI (j-a 4_alla_a p l^ajl Clll^a^LaJ {JJJ J j laJJ I 

Jjialjl oLc-J (J' gaJ aJj -{ jjalLa a ^Jjla.L I g aJl3 ^-^JjLaJl ;jl - ^aaJl JjJaJ ^J^ - L* 3 ^^ a (jjj ' '""' 0** J^' -^J^.J . Jj^'l aLc-J ^ ^ ^ *j (^J^ ** .!** " **A^ ^ 

oJA ^U A£^)lAaJl *^ \|"- j'l ^JaSlil (JJ-aJJj .^«J (JC- Lg-tJa3LJ LaLaJ 4_alla-a -*Lluit_lajL- dljl£ ^j\ t L^iJj 4JjL»Jl jl a nil p j - ga j ^ LJj^aij t-^l j*t . n ^ jjlijl j-J] 

Calm ijl^j 5-lui ijj^-* 55 -^ (j \- ' " J^ ^ J' ""-^ (^ L_iLa js* (EOhlppUS) ' Jjl^ J.I ^^ ' "J 4-J^Jl ~-^^; tajia_a ^jL aUUcVI ^ lIjLjjjjjII 

_ LaLaJ *LJoaLlLa £J • graJl (-J] i J^oJjAjjJl (_Ja 2_^^)jiaj| ^JJjJaJjl JajJaaJl ^J^J .jj ' ^^ 
JjiaJiJ aJJaJljl jiiJl (jl_jJC (J-*^. L^^"' ^LlS ^ 4(J^ajSJl (_j-a ^LiS 1j-i3 "'"' t^^l AiliaJl OJlA f"_>^ t J jJ-JJ (Jj^jj^- ' (S Jj^ 3 ^ t^-*^^ L_Jjl^j| aLa J3j 

;<a_IjJL 

4JA CllljjlAj CllLtjljJ* jl 2_DLulj| p^kldJ ^ji «Jia JjJaJ is Jj^' L5^ Clll^)ajaJLaj| »LaJC (_L^3 ^ AjJjjI^Jl ^ i, ** • laJl <^.jl J^-^l (j^J ^J U^J 

(_j-a (CjjIaJjl laaJl (jl ^^A AiliaJl (J^Jj ilj-*^ LA^ F" J' ^-j^'l \|"- j'l (J^"^ ^ Q - ■— jj jl > aa H J l^lalmj La ULc-j . . . aJacl Lj^IaJ l^stJ Cj£P 

j)-a J* - >-l Cl±3l£ O^JJJtlLaJl jl^laVI g«J jl ^^A AiliaJl jj^Jj ta^aj| ^3 l^aluLa lAjl jj j)JJJ 'Ol j^-aC jj i£jj .l^a. ' ; \IJ^- °^ jL^-aaJl ^-Ij i J^aJJAjjJl 

jl^laVI O^A jl 'f Cy^ -^J^. V j^JJ itaiia jJin (JxAxaI ^ ^^5Jj *LaIla_a Jjl - .a ^ j^a ClllllaJl A-a^J jl j)^a-aj| (j-aj .'*-!« ^>^l ' ** u ^ J ' JjJJ A J.. ^ 

^-Q3 VI j^A La iAjJjjI^I t3 ic (JjV-Jl l5J^I Aa.1 LgJU^ajJ -»j3j ^^1 4 jL-a^Jl J j lad! AjjLlJl (Jjl^aJl jl t3 ic LjS ^LJj (J^* ^^°^^l O^A ( «_LaJi.j 

4_xJia JJC. 4 ! aA o 

1 Boyce Rensberger, Houston Chronicle, November ,5 ,1980 p. 15 

2 Colin Patterson, Harper's, February ,1984 p. 60 

3 Gordon Rattray Taylor, The Great Evolution Mystery, Abacus, Sphere Books, London, 

,1984 p. 203 
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(jLa 'iaj^L^Lel] ^ji jLI fC\ «_al^oj| ^ t^J^)JJ* V L J^\ ^C_a!iLaj| IjKjjLJ jl -a^JJjJaJJ LaC-J- Jjiajll oLc-J -^**JJ il-AjLij ^Lu ^jjll ^-JlLaJilj J j - tail ^ 
**J Jj- >- JJ- *-~>-^"^ L^ajl jj-ajij a^Jl LaS _a_uiaJl ^ ^-*** ^^jjl J* '"'I p" IjJl j^a L^ljj _J^-J Li . ^ I J^ " ^ llA j 4^)*_klij| (JSjuJj ialikijlj ti, flJVl L_l£jJ 



V] (-5 A La Lgj£ i^uJ^)Jl OJlA jl ^ ajja 1 1 j^Jj .A_LajJl 1 g "^ j"- jj-a {_g^i.l <JLa. ^ jl t JUaj >-** jl iL^J^ljLc «_a ^j-uLaJ ^j AjilaJDl ClllajLa_aj| L^iJJ i 
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OjLc^]_J ^jU'ij 1 aja Lai _' J^ftJJlJja i"ll ^uiqj jl (C^jLuiaJ ^a^)LaJ Li.Jl^aJ JljJ^jLuJI ^a LUjI J A_UaJ ^^ m ^ a3 a3 (j-a ^ Jj^ I Llj| ^Jij (J** >-UJ jjl L^lj^ aJj _L&^ul£ 
V lil lUjLLiaJj LiUJl ^^Ic JJjLiU V] Jn« Uil* V (jj*J l^jnlr. A_aJ3 (_^Lj 1J ^ 1 -* V Ujjji ULjLL 5UIJ Jl bUlull jAA\ Q* <-aJJ3 p I jJV <->jCJ-Jl (.LiJl 

(54) (m^j^i °^k yai j^. 

4illa Jl Cl]!)lli$l aj^lj]| ^*J ;!)llLia 4 aa a^Jl ^cal] ^ ajja " tA j^.j tjjfmjj a^JI <^.J^ (J^*^ AjaLlJl ^1 ~°il fi^A (J^-* Jj^' ; ^l oLc^J p-^l -^ 4xalj]| j^ij 

ij^ viia (Zinjanthropus) ji (Australopithecus robustus) ^1 ^j±i\ <jijy\ ^ji\ ^snj^u u^ ^uji 

_I»_JUJJJJ| IjlA (JlaJ 

(J^kldJ (Jj^-M a|AaJluj| ^A\ J j J" " I oLc-J Pj^J (^-^ te-^- '_>^3^ ^ .1 ..^ N pLiJl dlbLcj j)^i -iJ^aJl ^^jjJUJ jl '"^1 j-^ aJLaJJ ajj^aJlJl Cll^LjLlJl jj^* -i3j 

!jj^-**'l fCJjL* ^ CliAjjl ^^IDl 0AA*lLaJl ^_SJjjjj| (jLacL i " ! j J j3 La IJ] 'LlJ^ jAll (JJa ' I OJlA jli 4 t^iJ j A-«J . JJ^« 

JbiJl ^jJl I^_j j£jL . j .La 



National Geographic *l?- <J 1 960 ^ d*y J 

J1 964 P i^ jL^5 J JL^I 
Sunday Times 
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.JjljJj liLLLa-Li] JJjl J^ Jl lg_a^Sj (jiJjb ^]jLuJ Clll J"^ Vu\| L, iulSI 

OjJg-uJl 3 aa aaJl jj^*" pl^i.VI frljj a-llcj ClLaJ 
i. iaJLajl ^ ^ ' -^Jj* a ** .. ' a V I ** *? A .\ L-tl Qjl»*il|j CllV^-aJl (j-a J-p*Jl 4_jll& aJJj ClAjja-laJl j a^Jjil l flJJa a jg ^*< il&jlij jl*_aj| 4-a^_aaJl '<" pli 

■ P l-^J L "jjj** ^J' J>t ~- V] ' ** Lt H-1J jj-illlJ a^aLaJLa jl j^-l^-l ."I (3** ^ r J fl ? a L -HH i- *q1 LillSVI (ja Laic jjUUjI -1C 

_AJ UilJ 4-a^_aa. j^a *■ 1 3^ 

73 

ajji ta^aJl jAJJ jl la I ^ La a ,-S L ** ' J "" J aAa.1 a jj-d '<" plij 

(Illustrated London News) 

ijluljj Jj Vj Jjiftj ■AJJI* (jjUn Jl (j, «*" V (JJ-iJl tdJj jl (JC I iul*sll =J Laik. Ji u , ■— »^l Jl JjK'ill olcj (jb L_lLk (j^lj 1 922. J^JJ 24 (J 

IjjjU^Jl iy, i_Sjil« J- jj Jl -(_sj^.7Lj- t^JJJ Jj 
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|l * ill Ijjl 
.« jljJaJl 4%^ j^fl fj^l« 

77 

£C_alaJl (jli^jj Ojl^jj! 4_jllLaJ aAa.lj lila A-aiaC 
-ol^a. CPJ- JjJajJl ale. J alS JlSj fajjj-all ^^A 3 (j3 _J^-i=>J l-a^) j^i_>?- L>* CJj^"* -ij^-a <-^3 ^C. Jj^-Jl fJ ^SJJj\jLalj (J JjVI OJ-nVu1| ^ 

IjJJjIa liliJl ( _ ff laJaC. (e-le. Ja53 al aJC-YI J i\ ft-lS IjajjLc. ^jJjl 4_ilJlj iAllllcj tgr^jnl j| ^IjM Jjj' J "*'.' 

80 
lJjIi. jj :(Australopithecus Aferensis) ^jMi ^' ji v^AMjW^ 1 

^JJjia a_jUaJ J^JalDl alc-J C>Jalj ^3j .^^^-uJjJ jl (AL 00^~1 r^j) ^^^-J^' ** ■■ ' ^ Jj ^ *-^ W^ LJ ^-%J 4 ^.J^W J^^-* t^ ** ° *^ a *^J7-"-**^ (J j I 
pi Wil j jiaAj (_5^lc J^)3 jA (jljj-^'l IJA Q\ 1J&\ "'i (J^J lIlUjI LJj ja J I cLlAa.1 ^J^J '^-»^ll ^Jj-ollo j^^^Jl » J Lit HJ t^^-uJjJ (jl Ij*"'^' 

,4Uy) L5 Jc. jj_>J (CI ijj^V. ^ L-llulJl l^-lj 4p _aill IJA (j-a L_lLkJ ^1 ^ <OJj3 4jajj^aj| (jLuj| _J^-I=>J j^I (AL 333~1 UO) Aj OJ^JsJlA\ Lai 

81 

j\\ i—Jj^JJjljjiljluJjVI (jl i-"n'n ^C_JaljJl 4_luj| jl ,^-iaU_a JjS^ <-aJa_aa. Ig'l'k'i _J^JaJj i(/\L 444~2) f^J (^J^?-^' J J^' ^><i> O^C.1 _J^-I=»J 

.^k^Jlj ^gJJ'" ^C-a^La Aj| jj^J aJ^SlI j^a (_Cjlc & jl jA (^ Jj*^ 'I -^^J^l 

AUSTRALOPITHECUS 

y-jjiJi jjiii 

MODERN CHIMP 

j - gal * a ,_£ VJLla-kJ 
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ls a^\ ^jKun* (diijj'vi (.lAiiuii j^c jjiii ijiuijyi (^i) Homo habilis ^i i^t ijsiLi ^jw ciiiijU ji ji 2_Lji> ojiai jjkiii aicj ^ji 

OH IaLajjIj *1 986 A^ (^ ^- y'j f^' ^ & ° '''''^ I (^1 aja^alLJli 4til]jl ^aj . jLuljVI j^j JjsJl ja ^ «^ Alia. Ij-la.j A^-Jl jjiiaJ ljjl£j 1 3 li ajla 4-alIj 

LoLoj ijljjj,^ j!>la.jj jllLjia jltljj -qj] diljjVl ^ 1-iaJLuil ,_^lc jjtsll jLuiJVI ji aj^Vull oj* $\ jai clij^ii j2 .^. jll Ija i " 1 , :-.-. ji 62 

^j .^LaLflJI L-Li alia jl-*-^ '<" ^ u1 aJ jl£ dllj^VI alAalLull '<" jjlaJI jl LtlJVl jl_J ^^ ^W^ *J? ^*~" &^* '"'» L ~J < I ^ A j .a J - gl * Jl aJjaJI (JLa 

.'oJjSJl pljJI j^> Jaj p jj LSj-" 1 ^->IjJVI fl lVi.nl ,_^lc Jjtall jLnJVI j£j (J l4Al5aJl 



J 1 



^yi p_jji ui^i liiaii cjl^ <i^.j j^i (^ dja^t ^i oj^=llji ^ cull -Ua iai^Ji- OH 7 Homo habilis =J^ 



.Ltj^a Z)l£_kj (jl^i aJl tiiaJI ^Uj taa a II a^jjai i a i . lt/llj a-ujjj La£ 4ajjj£ ^ * lal 3 jLiuilj a^)a aJLajl a-l^J ^'Q' m tilaJI a-uijjj. Clllj^VI pi laJL -'I ^Jc jJJaJI 
j£_Jj CliljjVI jI '^'"'1 ^^Ie- jjlill jLuiJ^lJ j^HlJI lilall jji i(_£ja.i ajL*jj .»jJl aJjlj ^JLaJl dial] 1.1a. t ■ J *- j^jj lilall IJA ClilkJl oJA JS J* ? * j 

.Jailj JJ3 j* jjl£ll I JA ji -(_£ja.l 'oj-«- 

87 

*jJ£ iSJ^ ZE^ 1 1^^^ ■ <[ ''^' ; ** 4jL-*JVl 
^jV Ij^j .5-iiat-a 4j>^ ^IjjI J) ^j^l I^a (jJ Vu^ull dilj^^lJl ^-l^ (j aljjj .^lail L_ii ^jj ^ jLu^VI HoiTIO GfGCtlJS *jW° Cff^ 

^3 LlJA^.j *La^_a^. (e-l^Jl ** £ 7- M ^ *>"- Q- *aj| ' r -t _)^JaJj / C^Jln CllLlLlaJj CllLilii-aJ ;j j* - ^-J JjIjIjI oLcJ ^^ (jjalla ^ ^Jjli.Lj (J* 7- ^CjJl 1 - UiJljl 
KNM-ER 3733 ^>-^l LSJ^^ 2 -^ 1 LS* J$^ ^ i<Jjl\ t J>^»Tu jLulJ^J LaLo tljJ*J fjj jl jl^J 1 975 ^ (jfl W%j^W Uj^ t^J^ 

2ji_uJ Jj^^ (j-*-^a r*^J^' a ^* (^*J 3'^ 1 1 OOj 900 U£ C j'j-^' a ^* ^ nl n J| ^allil L-L. >-*!' ^ /jLuljV I Clll^a^La « ^^-^ A_LeL^aJaJ| 4j«_uJ| (j| 

ajj^ cU^ij J^ ^J^ 1 J° ^->^ ^--^ r^ 5 ' ^ L ^ 1 J° j^ 3 l^ 1 ^ji 3 cJ^ ^^ ji) KNM-WT 1 5000 ^^?Ji uj^' ■* 

(Jila ^gJ] t^^-alJj l^-Jl 'LluJ (jjJ-a'l Q M^ Li_>-e^ (j] (3-% (^1 OJ-N^*ull OJlA t3 ic CllJJ^.1 j^l cljj^Jl ^ ?r»>i'nj .(jV (^^ W^° Jj^' H ^U^4 

^^1 ^-CjJ ^-1-iVI -kf-l ii.1 J^ .'ii'J 4 JUjAjUlil grWll JjUj ^1 4'oj^^lJl OJlAj .A^aIja]! ^-Li.J^ 2-L 1^1 (=-uJ 1 80 ^,U trt ^J^ 3 u^ 4-^ 12 SJ^ 

<al^)Ial (jjlJ 1 . Lull Hi! j aAuLi. (J^_kJ j)l£ .tj-la *^j ^,^i=> j)^ I^^^JO^ a^a^LJl oJlA j^uljj^. ^JljjJ (CJjIjjH aJLxJl i, *Q - *aJj -( _5^)^J| J J oJJ I ^a3 (J la ;** 

Q^AlAJ (jJ^Jl g^uJl (,>« Cly^^^' U^W^ *— filial ~7-"- A-a Lll£ tSaljlLa j)l£ Ail^)Ial ~7~"- (jl LaS ipljluiVI ^-^- -IJC- (j^kIi-l*J (j^l (j-UiLsJl ^a jU V I (J^* 
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iiui L_k]| 700 lM ajLaJ 
-^lill L-Ll^jjI. ijLulJy I j»-"ll Jjialll 'alt J -^J'- i3^°j (ly.- 1 ^- J"'.'^ ij' 1 998 yjL" 14(^ SjjL-q!| JJJaJl JUJl 3U - ^ ClljJij ,^1 jUa.VI Uiiii 

AiLaj l-jL llS I j 4_liLui pLb ja - ^'!K ^ <ual£ l±a.jj_oj£jj CliLajLt-a -^;^ Cli^jajj jpil t j»'ijll ^ y^j _4_lui L_aJI 700 -^ ^a.^LJI ja j^ujjLaj l^&jl£ 

. jjjjl^j ^A^*j jl j^rtj Vt^g^ja ij! (JijJI j-i Clijlilujl 

91 
92 

AJjS aLui^Lj L_lLj| I^JjJljjAJLlIjI 

(1 jj^l t^^a-^) JIjjajLu]| ^i?Jl (2>° S^-^ ^ • a > ,a "> l£j^*-^ fr _>?^' t^ J^ 3 - 3 

.a_uJ "] 80 J^* 1 ; *^J7-"-**^M oJlA i . LSlL .a U^ 3 J-^. 4l -^J^ i^J . J.! ' ■** * J L^J^ *^' La^aC Jlj J AJLlii I jLuljVI j)C- '—S^^j .(J-lia-ulia ^ L^jic ^)IlC 
LaLaJ ^ - ^-Q*^ j^^l (JjV^JI ij-a-^a A_a^_a Ajl^a O^iLsJLaJl aJlA (JIslJ 4 L_lLluJ V I O^A U^J 3.^ 1 740 !U^' L5^" ' " ' J^ Aj»_uJ _>^l AlLa^_a^. Aj»_uJ ^)±l*Jj 

.LliIaj ti^jj ljjl£ jjJUjAJLilil jb Alillil ClilplajVI t^C- 

94 

.(99 u- 

96 

Jc <iul L_kll 800 _>"Jl i>° AJLJl jLiuVI <a-j 2-^=jjDlSCOVGr' <la_a ' jj^'H dlLlJJI L?? ' i_s* 2l±1*A dlLljjjll jiSI j^> aAaJj i " i -1 8 

97 



98 

-t j.iimj| jApLa LA^ae. jl£ tAUi a-*j ( JHJ ' ^ * " .J^i Jj u alJj CajI£ Jjj'V ^ IasI jl 

99 

IjiA i a m ^ I J3j_ (jalc ^jLuijj) ^rj> ac {jl mJV 4-lm (j jjl a 3 O &_)-*£- ,j'°"' tila | jjiajll oLc^J Ia j£jj! ^^ill ^ La ILa J I 4JjlaJI ojiij ^j^LiaJ Q±n .J^-I u^* 

iUJu taLSlSI ■tq.^ijj «lJ) ojUiVLj <Jc jji^U'll jjlalll 'iLtj -"ilr- jjU„ Jjbaj'j iUjjjjL jbU ^ (AL 666-1 (_£_>->J^ AJ'U u-' 1 '-^) tSlill 

.(169 ^ '2-iffi J) cr^J L> :WiJ^ yr^ J^Mj uj^Jj^- u^) ...1^ 

101 

, JAaAa 'f ^^^.klLili iJ^iLa 4_alaJl L_Lt ^'- jl-uljj U^J* J] f l-^l |*0' ij ^^^-^-aii ^L^LaJl ^ la LaJl -^J^il (J^* Jj^ 4jLaAiJll ** JJ W J I ''"^J"- ."I L L-U^J 

106 

J j ^ oleA j^ ClAil^liel 

V ' ** \|"- J (j^ A J \;o»*"l j^ ^,;j L """*'! '— ^AO^ (j' ^^ -^ J^ 'I Jj& Q J.!"^*V ** i^alaJ I 5JaSjj| Ia^JAJJ ^jJjI L*Uj jJa J&\ 5-ajl JjJaHll Aj^jJaJ 4-^JjJ V 

_Ai.L^aj| ?"- aJ CllJj^J A9 jjj^J (jl ^jj'^-f*- ^ J'^ ' LaLaJ (JAaAuLJ LaS t ** 9 a! - .a a lAJAa A3 -4_Jl '<" LgAJj^J J ' "°J jl IAjI j£-aJ 

i^jjjbjl jAJLui£]| i^^^-uij^l JjJaUll ^jJtb alS A^u^ll 11a Jj .JJJ^jUuI UJ^ L>* C5"^' £0^ L5* *W^ ci-^W *■ '^^^ (Jlj^uJl JjiaHll oLaJ 4-a.lj A9j 

;1 936 ^ ^ J^ l£^ «oLi^Jl J^al» <j!j^ (ji ajIUiII SJjLJb «-V-iVLj i^^ljjzJl jjWi\l ajj^j ^ CliLaHl JjjI a^.1 jAj 

.M) «L^L£L JjJajll ^JJ^ LS* * "^" ^ ^°' J^' "^'J' L5^ - J^ *U ^'j^ ^l^J' (J*-al J'j ^a t-kaJl <i^ul]« 

^a aJ I g L j^J (j^-aJ ^jl£ A-liaJl (jl IjJfLj ^^ '"^ laa.^ Jl Ijia lUj ''"^J"- j'tj L_ljLajJl j_j-a - graJ V UAC J j laJJ I oLcO (_5_>^.l '(j^J^jl ^>°j *** "J 

.^)j£l 4_a.jAJ J^aJalDl ale. J 1 " ]l j - ga J^ i"w U^. > -j ^j-aj 4*LliaJJ Aa*-Jl aJ a - ^aJJ I T-Ljojj oALjj L5^l P_?^' ^ L>* 4j jLa^a (JS dill AM ililJJl ^-*J .^JA^aJl 

j^Jlillj C- jjj nj-N. ^jlft^a. 4_»_aLaJ AjjJaJl frl-LaJ^jl AgJt-a gCJJJ 4Jj-i L_lj^l£ illuiVl T" J ' ""* Jj 
^aLa-iJal (JjJaal ^llj-^] ^\ U^-^J^' J] (jAO^J (J^^j^^ Jj^ 3 -^' dlVla-a ^ oL^aJl (Jj-al (jt L_JjLalil pl_>^j (j-a <luJ (j^^ L>* J^' ^ J l -^« 
(j^-AJJ jl Laj (jLa_aj| Hi ^ AAujLujI L_JjLaJj LlAj^JaJ (Jj=± 0_JjUl dlLujilLJl jli ij^^JLaJl Clajjl ^J J g la j^a V-lJ L_SjVI I'"- al Ja J I (Jj-ol 5J£jJLa 

.(2) «cW^b ^-slj^C-l J) jl JjAuLa (jjjla Jl 

1^-ajVI olA ^Lal Jjialjl aleA J-^-f- (g" .' jj^ ' " J*^J J U^ ^ * a L>*) ^^ j^jQjT- (ja.jJj-lajl (jjl aj^jl j>a ^^Jllu I 7 F jJ'^*'^ ^ ' ""* J.lj 

'f aldaJl dllAJ t, of. ' mL3 &j VI t jj J ' "» ■! (j^Jl IaIj^A Ala lla-a lAJ^alml l^-La. ajj J <K_kIla _>J^I ^->ljj 4 fJ^ jjj"" '1 ij^j' ^.J^ (j^J^ 

.(3)«^jVI 

.«1jiu (JJaJ ^AJaJl (Jj-al» | jyjbjl jAluj£JI 
.«(J^a aJ *u£^Ila jj&\ jA L_ijVI ^ al j^- J I p^klij» |bl_J (C^jja 

1 Alexander I. Oparin, Origin of Life, (1936) NewYork: Dover Publications, 1953 (Re 

print), p.. 196 



2 Klaus Dose, «The Origin of Life: More Questions Than Answers», Interdisciplinary 

Science Rewievs, Vol 13, No. 4 1988, p. 348 
3 Jeffrey Bada, Earth, February ,1998 p. 40 



108 

I 1a «4_ajl J AJjJaJ j JjJajH» <Aj& J 4 jjAJj O^jba tLla.jJj^l JIajjiI ^-^klijj _AjAAl^a jLulJ^U (3f^ ^ ^_W ^ A J Afl*-a pUaJ _JjSl 4Alaj| (JXaJ 

ItJllaJ AjS*aJ| 



4 \ > n*i j Ijlajlla 20 Lfc j_bS » J JJ "^ OJ-a j j_U a I *<>M ^j'^- M J-^ U^ ^ \. ■ ' . L ?-j "^J^O^ U'T' J J... ^ i ^--J-" (_£--Jl J^ "I i_, al _ta H ^ _U_ta a^_aj ( _ 5 ^« 

.J^fuLa JJC. (JajuiJ L *°.! I I'" OjjSjIj ajLull J - ' ' * J - ' "^ j& -__J.__k_-- filjiui La .L__JjJj_U jl (j-1-J (J^ 1 ^P- 9 t_»*^ (j' ?J^" 1 '' ' " "^ J iS^LaC UUala 

L-lLulij jl .-l^a-l (j-a (j\__alj_La (_g ja aJ f-C-a_ul_J (JjjJlJJj f"C_l_t_U ■ ■Laa.-Ja f .1 - ___. *L_-ia___I X_U_LaJl C_-L____a.l (J-La C_Aa____ll j_LpLa 4_lIaJl ?da__- '<"- ,_£jiuij 

4_1C.|AjVI 1 iSi e» (_£.}*JJ AjSaJ ...JJa-aj| \:°»*"lj oJ)_LalLaj| Lla.jJ^Jal]| (j-a aJLc ^ LiuliJl la "^ > tf lUjI aJSjl &J1& L£-^j UJ^ ^ (c * ' L " ^]j .^-JJ^-J Vj^-1 

. « jLulJVI (JSC- ^ ?■*") ^(^J <_£l .-, L5-^*-* L>* ** a ^ L5^ ^* <-^ L3j°*"j W"^ *** v^-'l 4_h ^J°' a^LiJa-a Ailla. fiJlAj S \_g ulflj 
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ia_uiaJl pl-LaJa ^ 4_LuiLuil \jIjJI -L*lJJa- (_C^jJ* (JJ t-Lla Lj^a. jj^" ^-°^ AaJJ V (_^g-9 /j"- M CIiUjIMJ 4_luiillj <* J jJa jj^=tVlxl\ J&\ ^A CIAaaIj^aW jl 

.(J-a*J ^J CjLilJjjJl .A&LidJ jl j^-aJ iA-lJj^J^Jl L_J VLl-oJ V I ^j V J^^JJ j-JJjjJl A-lL^aJ j)-a Ip-AiS 
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|-llia JjJJjJJ jjjajj laj^kJ Aj^\j Aa.jJ 
■i".*^ ' (N^-^J r - ^ ' a ^ P J^ O"* U^J-J^ 4-lulikJ! ^ *LllLaVI (_paLaa.VI * J^^ Uj^* (j' iUjVI JaJjulJl 

.pl^JjJlC. 4lii]'iil'l ^ i_liLaVI (_paLaa.VI 2-^> jj^* (j' !(jr^-^ ia_>^l 

. "jjIIujJI Jajljj" "-"J (jjl-LajS iajl_p* j^.J^* U^-^- (j-* W^ ^ *j3 oAaJ-a *LliLaVI (jlaLaa. V I O^A Ai^a jj^ jl |CllJOl Ja^kiil 

4JA» .ajl ^jiaa-aJ jyJj_)J jjjail A-llI ala-Vlj .Aalj CllSj ^ A_LujLujVI 5-J^-Jl Jaj^kiJl oJA AaljJJ jl L_laJ t4J ^ gJl ^j^oa-aJ JJJj^JI jy,j^* >lj (^^JJ 

.Jaj^kiil oJlA (j-a Aalj (Ja (jjSallJ <L galaJl i " ll Jl aJa V I ^—ljxl=t (Jj-oLa. (CjLulJ 
!(j-^°l Lp 2 -*^ 500 (_5j^S ' Lt J*^ a *L^3^ 5-fuiijLj t(JA_Laj| {J±l i a (e-i*^ 

|?t-la - <aj| ^ljIIDIj OJja.j-a 4_liLaVI (jiaLaa-VI jj^* jl ^JLaJa.lf J J 
jJ^^jLj (jlj-al (_pxaa. (Ja jLua.1 aJJ jl AjjLala.1 | jli lilJJl '^ ^^J '■'"^ *.VjJ. I ' . \^ _J'' 1 ^ r laJLuU A_liLaVI (_paLaa.VI p l_pl j>* LcjJ jj^>^- Aa.jJ 

20. 0** '- i ^'^J = a-i * ^J^ jjj'"* M j)-ajJa ^Liaj-aJl 
1 /1 650 = 1 /20 500 = gja^ll LK^ Aia^LaaJl ^La^VI J^ jW^' ^ J ^^a^lj 
650. ij-"^ **- c 'jSj-' 1 fij-^- a J-^ (J-a^jall j>a -}.1C^ JJa oAalj ^-^aj3 jCjLuLJ IJlA j1 /1 Q 



>Ij^j1C 4_iiLaVI (jiaLaa.VI jjaJ jl A_JLaJa.ll 2 ) 
1/2 = J--a-=J -l-s-ljll (^ *n<> VI J-b-aaJl jj^J, jl AJl aJa I 
1/2 = Clia^_l ^J-iaj ^ pl^JjulC. i_liLaVI (j-bLaa.VI ,^-aa. jj-^- 1 * jl AJLala.1 

1 50 U"-^-" '*- c ' 9^ >* a >--& fij__ ■_^__t )_ul (j-a J-lC (j_a oAa.1 j -* - -a jji LpJ '"J ^ J 

(1/10 15 °L ? jL-!L ? i( 

jAjLuJl iajljJJ ^j'J'Vl iJ.bLaa.Vl jLsJI 4_l.Lala.l(3) 

^k A_liLaVI (J-bLaa.VI LP Uj^' (j' "^ ^ ' \.°" U^J^H jj^*U tus J //^J^.:^'l CJUajljUll (j-a <__Oa_a p l_oJLj Lt-a AaJJ jl 4-llLaVl j-bLaa. V I ^-JaluLJ 
^l_LaJa iajljllJ 4-llLaVI j-bLaa-VI -lLajl -> A\ aJa I jl L_jLJL*Ua. V I i--jLuia. (j-a ?. - -aJJ j _"-\jLmj| iajljj" -> ' "J (J-oLa. ^Ll-aJa Jajljlu L_J. 



;t_i.I_J (J-*-!-] LaJElj _4_la.Lj j^uLaa. ^^A ^__J_Ln_l JajljUll JJC. _ja.l 
1/2 = ^-^^^ '"^ jU*^J jjj'j^l jJiJa-aa. .Laj| AJ.LaJa.1 
1 /1 150 = 1 /2 4 " = ^.^ ^^lj^ ^Ai-Vl J-bLaa.Vl ^J-?- ^ ] yLala.1 

1/10 150 X 1/10 150 X1/10 650 = jLa^^^l^l^L^Jl jj^'l^j 

1 /10 95 °l£ jLuV.j= 
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2_iiLaVI <— SLaa-VI a^?- Cjj£-* Cy ^-^ • a ^ a - 1 J] 4-^-jaj j.r t -.r > ->*->^ tA^'j ^j-^L t^-J^*' w^ 2 *- 500 j>* jj^* c^-^ u^jjrf *L$_y$- tlyj^- 3 * ^-^ ^'^ 1 (jj 

(e-lCj Aaljil ^ jl jS J f^jil IJA L-L&J jl LlJ^aJj 950. <- r ^U ^J^)"* 1 JJ*Jl lj abulia *| ^jA laSS ^AjUliJ JajljlL oAalLaj pl^ulT- LftJjaJ ^jIjI 

.Ijij-a 950 4-jj-s 
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jLa Ajj^J uajbu jjiajll dlP J jJLaa CJJ^J 

AjjJall Ifrjj^luj Sijja-Jl EARTH ^jVI 3U ■* j>* 1 998 _JJ.[jP ^^ (jr^ ■ Jjk'lll frl rtlr. j-lJ j^la. (J*l£ll jLaAVL f jJl j!L* ^JJ^* t^^Vl 

;'oL±aJl AijjJ (jljJaJ 4jlJLa ^ji aJUDI lllLaJ^j *aj]| i " 1 Jg la t J j laJJ I 

(^1 CliljUJl (iih* (j-o ^Iclij (Jal jlJLc- LaA j 4 j)-ia.jjlii}|j jjjj£Jl jllu^I ^Lj q* a*,)^**, ^ jj£j Ja c^-^l j^l j' jVl cJj£?-J^J^?-^ -^S« 

Cllljjijjlj JslI 4-llLaVl i. ol ^ V I (JlLa ^JaJAJlJ ClAjjja. (J*^* j' ^ 3 ' '"J I "j^ tL> ■ W J (jl _>LLa J^-J j£"»l ^] fg-^-J 1 953. A^ ^.J^* <_5^ ClLa-la_Luil 
jULS ^_3j J3j i^*""' L>* ^J^' ^^ O^- 0° j?'" 4-uliJ _jiLa VlUjLJJJj^jJI (JlLa dll^aJ^J jl lijistJ _>&l ClAi^^a (-Jj \ g'jVin* j^jJl 4-aJ^Ul 4_Lll_La-£j| 

Vdll^aJ^Jl *_L^aJ l °J^« S»5J£jjLa Lg_3j« \ ^-^- lHJ 
.(1) »AJj^'^l fi^A j£j jjtfl I^A fJJ V 

ale J (j-a L3pLak~. jl ^ Lisa jj .oLiaJl tj- >-l JjLlusj ^ 3l £ aj j g-HJlml (Cl ,_jj ^jJl l£ j j^* jp '*-4_>^- J * jW 4-^Lsu' oj^aJI (J^* -^ 4-LtiaJ _>1ia jli '^j'j ^-*^j 

.4_JI jjCJJ (j-a t - r lLjj Jj^M I 3^J (Jj iaSa J j ' "*< ^ > tfl aa> J ^ JJ^-'^M OJA jjlJaJaJ Jj^-**M 

i^jJJ La p J- gaj^jl IJA (JO \ frJ3 L_uS »L_ijVI ^ al_L=Jl Jj^Ja» jljJaJ *uLLa l!j_JjjL3 »L^Lal^C,j ; l3i (jL3j : LkjL3« <±3^a j}^ ^J^a J^C ^J 
jjJJ^I \1u^l (^Jlj j^a Lj^la jl£ <J1 jj^ilaJ a£J] .AjIaJI (^fl jl-La 4-iJaJjal Ho Cilia a jl£ (^I^Jl J^\ jl (jS jj^-^J j V I pLalaJl j^a AjJ*J| jl« 

j^j^j^JI ia \ n£ I ^jJLi ^ ojI^jj! ijiajujj jl jjjjLaj La^iti s j.:.:^ ^.. ** \; ' it jW^ °^* j .^p^^'j JV'Ij u..t~jj ^j1 (j-a V^j j.i? jj'u ^j 

^k <Jj3U^=t C-LaL»J| laJ I &a j / a.1 j > H a£_>J «-La ^ iLxJa jji-a j>« O^jiaa 4j|i] t>^£j AJ^jJaaJl dlUj^sJl (j-a 4^ilj *LLa£ 'f- jjL-a^LuJ t jja.j jllijl j 

IJA (Jj-a (j-a dlLk^J J3 al Ja J I jl (Jj^^ 

■ (2)» i "a nil frl ul-\H 

*_Laa. jl jj i^_ijVI ^ oLlaJl Jj^ la ^ jLS j LJalaJl (JIJjjuiJI (JO i . liaJ jl JjJajll oLcJ (_$^)^ ^ J^ a a ^j *^J ^W* ^_>?- J * * J^ 1 '^ V L J^ ' ^Ja.1 Jj 

Llllia J3 aLlaJl jl ' r - -^jJ >J j>*J S^-SAl-^JI ^a aJ oLjaJl jj^ la 4-LaJiml Q±n Lluja.1 j^^l L^JjaJl 

1. Earth, «Life's Crucible», February ,1998 p.34 
2. National Geographic, «The Rise of Life on Earth», March ,1998 p. 1.68 
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L3jI£ Jj^Jj Lg mij aiajj jl *_lialuJJ *LlaJl JJC. ojLaJl j\j iApLcJll I j*ij 'J' (^c£j9 XjjaJj j >11a AJ_>aJ* (J-La^ i . !jLaJlJl j^a U^C. J J la^l I oLc-J (_^_>^.i -^J 
iJjjA ijja J^l J^JJj .ftJ^S-all e^A Jia lilllaJ V ftjLJl jl Jl^a. jjJ ' - lLjI ^Jjaj'j 2Jaa.Xa JS jl t^lli il^Jl (j^alc j^ pLa^VI I^A J .1^*-a La. 

i ^J 1 " 1 '" ci^"^* jj-^ U " t °\ 1 ^J ^ 7^^ j' * J^ t '^ V ajUJl jl i Jj£-uLal\ dlLljJalj_jJ I JL&J ^^'"'t 

^3 aJja.j CllUjj (J^ 1 "^ j>* jj^J j' ' . ^J* tflLiaJl ja 3 A_J_jjJaC- LaJaJ JjiJ jl La AJL^jJaJ pUalujI ojLaJJ LLujLujI l^J-a t^JLJA jl -V^a.- LL^a^)3 j]« 

L^J gcJ ^jlll liilj (j-a pLuU LHjLjjLaJa AjLj a£^)J| ^Lal -( ^j|AiJl iajiaJl ' r - cJ-^-*^ 4-a.L^ulJl a£_>J Aa-Lj jl -(JUaJl (J^ > H '^ — P_>-ajl AdJalmJj .^JJa-Jl 

L_ialjj i_luJ O-laJ ^alulJ 4_J^)aJlj| p J .'"^ jj^**'"j pL»_kjVI 9" IjJl (j-a p ^3 (_$l ^ ^j' r - iaiuJ aj ^pLuJJ LaS) LgJ^iLa. jl L^J j3 CllljLc. Aj| ^- *3 _^ja j'jJJ ** *^f° 

<1lU|j j>ajJl L^Llc J3jl ^ 4-jLa.yL t^'j^ 1 .^J^' L5^ ^J^ 3 P^' Lj^LaJl W^ ^^JjJ^) fMJ^! 2000 IaJ^C. iJLJl CllLajjjVI t*llj j>a ^ 

^ la^ulJ 4_JjjJaC ClAjjLaJ^j A^lJ-Lal t jl aa I j^a j j^ a j J lajj a C>a.J pLJjlujLj LaJJ HAj| I' J'" laJ jjJ L*13j ^aIIjJI ^ 4_J^)aJlj| O^-J pLlSlj 4_aJ^Ul CllLailJlj 

.(1)«^>i 



■Ljj_jill <_£jSj|j *LLunla^)^j|j AAjJlaJJ »4_LuiLuiVI« <_£j^ cl>* LJ J-^Jj .P^-^i" AjjA^JI *La_uiill <_^A aA4 . J^*"lj IgJiJjaA pUjI lg-la.i a 4 La e-iLa Aa.« 

Ojlai. (j£ A_J| (jj t&jjiLaJl ,jk V^jlila LJAaaA ^,°JJ lg_la a£j a > Ha J AjLj'l aJ A3 AiulieJl 4jI£jsJ| aA4 (j-a a£ U^J ...(jr*W^ fj^* (j' ** °J" ' ^ J ^Jj^' 

.(2)«L*LaJ JJ-*- ^ p j - *a j a j| (J lall (JjlS p j - ga j a ^^A -Igjlc L_aj*IDl j^-aJ L5"^ W^ - ^ Jj' L5^j ^.l^.l".. ^ J^' L>*~ ^..J^' ** A ^ A 

I.Fred Hoyle, The Intelligent Universe, New York, Holt, Rinehard & Winston, 1983, p. 

256 

2. Andrew Scott, "Update on Genesis" , New Scientist, vol. 106, May 2nd, 1985, p. 30 
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gC^LJj .Ujl^klic \ frJLLaaJ aJ 4jj_jin i. jLa^.yi JJJ lHjUL^j! JJC- OjliC- (j-JJjjJl Jjl ^ Cl±]l£j 4«(jJJjjJl J-llaJ» * ' "*< O^La Aij^J ^ §p£j3 «jj| 

i-Jj^-uJjJ^La (J^la. (_j-a lHjLJJJjjJI _JjUaJ lUjI ^j"^ i ^ LiLa IJA j _4ilJajj|j aAjlijI 4a1X i " l\ J jl ajS _JjUail| L*IiJ Clljl£ 44_laJl ClAijl^Jl ClAjJJjJJ 
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,_£j^&ill gr-ft^ll p,_£J^J jljfcVI (j-* ^JjaJ La£J»_aj iliLjSj j^ajulllj 
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J j laJJ I ale J (_j-a Clllaljlcl 

(_j-a jl£ La ^^jJJJjl ,_£j^&ill gpa^Jlj ^4 w >-.l| (Cjjjil g r ^"- M) 4-Jjjill I "^ A ^Vtj ClAjjJ j^)jJ I (J-La aAii»_aj| ClAjJjaJl jl i " 1^1 al^Vl CllLLuia. ^tiJajJ 

aA4 *Ja^ 'f- jl (^Aj VI i JJ^VI ** J^ '*^M I J^-a I jJ jl J J "JJ I ale. J 'f- L_La-3 4<iljj A-*J .§p*-^l ^ & ' """* J lj jLallC-VI jj-^ 4JAL^ajlj L^Jjj^J j£-a^Jl 

4JaSjj| aA4 L_*J^±a.l A3j 4 J j laj] I ^JjJaJj ^Lal£ L^Ljj L_lUaiaj| Ia* L_Uj UJj _^L-al oLjaJl iilljAa. (Jaj (j-a '"^j'l gpij ^ Lt-a gcjLlJJ (jl ajS*-a]| CllLlJJ^Jl 

4l_lJJjaJl£j ji jjl (jLuJ ^ * al 7- J XlalxJlj liLjjS ^LuljIjSj jL^ (j-jJLLljIJ ^JJiaJl a^e-LuLaJl (Jj^* 4(JQaJI (J J J > H ( J*3 _l^_J L_sljleVI ^ JjJaljl altJ pJ 

gcij ^J jjL^aJl gcij ^ t-ljl Q'*^ lIjLljiJ J3 4 ^-* a L-llSjlj Ig-La (JS ajuUJ ^^ID I tAJjjJJl L_iLa^. V I J CjLllJjjJl (jl Aa. - <a3l (_]] (J.ala aJl JJC- ^a j]« 

jj^J jl j^-aJ j^ Li aLi^Jl jl ^lilkJlJ jl AAA j (JjV ^^^l J ° ' *3j ^3 4liiJJl Jfj _J^.VI jj J LaAA^.1 A^.jJ jl LiJaJl (JJ^IljlJI j^a jAJJ La£ 4Lliajj| 

,M)«A_LiLLajS (JjLujjj -AJLiLsJl u*- ciiLlJ ja 

;LJaJl AiliaJl OA* gciL jjjA.1 pLalf- J%J 

CllLajjJl jl dllljJjJJ aAC-LuLa jj^ 4AA«J^aj| AJjjill i. ol a^-VI (j-a Ajj-a jjj^J <^iJJ ^ LaJ 4<LaC (_5^jJ jl (jJLfL^ajl ^Cj^aill ?"^"-M *_lialLuJJ V« 

.(2)«!^ J L ; PjJJ UJ-^ JJ^J (j' U^-S ^ ^*J > ^H L^JJ^I ^»aJl j^Jj 4 ( J Jl-lL^3 (_^JjJ ^-a^ jjAJ CllljjJjjJl jj^AJ jl j^-aJ V 4jl . ^'JA Lj .ftjSa-a 

LluiaJl » laj jl jJajJalm 4 JjJaLaJl t"^j'l ^ Vr^JJjJl jCjjll] S^a^jl Cllljjj^.j CllLujLjjjl) I frAa-^JJ CllLlJ I i . ljl a j-J] A-lllaJl ajLuiJl LAlLulJ l iuS j^Jj« 

.(3)«^W.VI j>* VAJ 44_JA jllj 3 ulAAJI j>a 4-_ll ul^Lj 

1. Leslie E. Orgel, "The Origin of Life on Earth", Scientific American ,vol 271, October 

1994, p. 78 

2. John Horgan, "In the Begining", Scientific American, vol. 264, February 1991, p. 119 

3. Douglas R. Hofstadter, Godel, Escher, Bach: An Eternal Golden Braid, New York, 

Vintage Books, 1980, p.548 
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da. (_J-a -AiaJ Aa. /J]- ^.!? J J*^* I '"^ aAlJl aA* (JJjSJ jjJJlVlj JAU*Jl jl AaJ tjljlll '^ Cll^^aJlj (Ja_uLaj Ijj^Kll j jjjiVlj jj*'J» ■! 4jjlLa AJC 

.J ajSVlj ^illajll pblj AjS*l!l 
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?4_ij^J| (jc- jl JJa J I i " ! j j ^-** (JA 
4 (J _jLgiV £ljjVl J£ U^-^' (J *Sa I j! -Lki^- L_ijlal Jal UaJ J.nll ClJjLa* J\\ 4-JJ.Jl j}C- djjjlaJ -IS jlllaJl jl «£ljjVl (J^al» 4-A^S (jS (Jjj' J ^ 

.aAj (_^^uJ gpJ jCJjJajll jJ jl \\ > ul I IJA jl d±Jj| JJ^)A*J| jj^l ^ aLlII j£J 

161 

L'^jV jJaC LgJl ( _ 5 lo p IjjVI (Jj-al L_jL& ^ L*j£jl pLa* j^jll) (j^Jl ^ Ajjjl^l 4_lkJ A .mil ;^Ja3 /jSjhjMll pj .Ur.VI SJlal J^ 1 ka (j-ajll CllJjl 

165 
166 
167 

(jl (jUj aJ li£Aj it-J^LulVl (j& AJjJj-a lIiLLj^J Lgil ( _ 5 io LgijJ*J (_3±ul (jl Jla_J (_£^)AJ| j^i?Jl Ifrla^J ^jlll JjpUkVlj V_A_JjJ\ L_SJJ*J (jVI AlC-T ^Sj 

, jLulJ^U jCj^Jajll ^cJjUllI sJa jUj ^ji3 V ^ jj'" t 'l| *L±a»VI 
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4_pUlj A_ijjjIa]| 

jjjb aLa jjb _4_pL&Jlj S^jU'iI) &,!& j_u 4 L >->l ,_]] a^._jj -f-^Jo^j L&J ai*JI gp^J (j-* ^c-^jLj- jjjta *SO^ 0° p^-^ J^^)-*-^^ \;^- jM l_ujjJ| jl 

.P^j-ul (Cl (j& JJ^'^I gpU 4_lJjjl.}j| JJC- pli^Jl ( j j-Lui£ jL&J I ffrl<a ^ (^j) ** Lullajl oJA jAjj-* (Jj-aljJj 4A_ia_ulaj| f jI*Jl 1^- AJjLaJl ^ LilUjI (^jjllalj 

^jjJaJ Cl±jl£ 4^£jLJ ^EJjUill AjpLa ^JjJaJ 4-ljL^. (Jj ijj^J ^-« '^P'j^ L_l^\il.jJ j^^JS-jij^l jA j 4 jj^-abt-j I JjJaljl ^JjJaJ (jLuJ^S _>^jl Aak.1 i . uS J3j 

ji.1 Ajj-a Jla LaS fjV"'. j^lA^Jl ^J Jj^'^I AjjJ^j A_LaA| i, LS&J Tla. fC-^alj lJIjJ&I IJAj .AjjUlj aJVI J^3 ^ Tjul/lJ tjSj (jjjI-J Jj^ 1 

Aak.1 J&j\ >J ^'"*'jJ*' (JJ^ CJ^J .(!2)^ *JJ^*'' O^LuliD AJJU AJjLa kiulla (jJjjl^ ij^ 3 -^ i-^j^- U°/' lrt '"^JT-'-'^M aJLc. jA j t J j Ljl I ^ jj^'l Jjg "■ 

4liiJJl ^-*J .(3)0-*^^ Ajj^IaJtJl ajLaJl (JW-* C5^ U ^? " jL^-alljl ~^""l (jjj'^ <■ *°^ '"^^ (J^ l^jlS (jj^H A-a *LlCj ; Lkij| i_LuJj^)Jl OJjJj O^JAajl (JjS*J| 

^-L-tdall OJlA JajluJ { _ 5 Jo 4-a^lc L^J£J AjpLJ] IjL-alJl ClLujJ 4_lJjjlJl jl -JaJl J^ la] S& 

1. Douglas Futuyma, Evolutionary Biology, 2nd ed. Sounderland, MA; Sinauer, 1986 p. 3 

2. Alan Woods and Ted Grant, "Marxism and Darwinism", Reason in Revolt : Marxism 

and Modern Science , London, 1993. 

3. Alan Woods and Ted Grant, "Marxism and Darwinism" , London ,1993. 
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Uaie 4jjUil 2 a,, .tat) jb£J| 

^JLsJI (jlj ^j'-^J ^J -Olj (JjVI -ila UJ^' -^J^J J LUC - £-^-^l UJ^' ^J^La dla ^)J3| j£a ( J j laJJ I j frjunll ^Jjiaij ^iuiiaJI i . ll > i1 V I (jllaJ IgJI i " ua 

jjjSJi jUiJVi jnhjj .fie jjjj 1 5 lM jij (Big Bang j^i jUqivb ,^4 l» j* j) Jju jUiii s ajj j^t -oi ^ji .'y^u jj'vi ii» j=>.j 

^ ''' / "_ "" ^ "' :Ji 



.(1)ajIaj a} C1a1£ jj^Jl jl Jc (j-ai»Jl J^-^ UJ-*-^! Uj^' frLalc (j' j^jj ' ;> "*■ 'JJJ^ 

jl£ (_C^"lj J,!, I jL^JJVI -1»J (Ja. (_C^J| aUaJil ^i ^' *alj I^Aj 44_Ia.^a (Ja J *AjUj,m| CliaJ jjla. A_l3 aJJ jl£ jj^l jl LJojj JJ.'^'l jla^jVI f"C_JajJj 

4-ajULa L-UU *aJ j^UlS l o*«j^l| |JA £Uip (J^J Jjg LiLaJl L_LuIaJl J ' "QJj .^J^*J'"'' * L ^ ^ J^C- jl a^JV <* a.jlj (jj% (jl LgJ»_a il£"M ^ **-?\J-^ ^ a 

(^fl ^j^ljll J">*ftll (Jal^l cU=V. L)l -^ ^ .^^4 *4* j/^l *J J3 4 jjjU-J| (^3 ajJai L^all Cllljjill] Li >n^ jAjj ^jJl 4 jj^U (j^LsJl (jJjSHll jl pLikJl 

Ac ^3 LajJ^I YAlxji\ 4_SJ<iaJl ^aj *ijJj .(2)<jJj^l -;~-^l j.-^V- Jc 4jL-ahJl 4_J^V1 JJ^I -LgJ 4-LuiLuiVI 1$1jIjjI 4jluU| l^li-ia. u^\- 4-p.laJl AJflll 

AjpLJl i^jjjail jli tittJia (3)' "'^ ^ -^ jj^J* jl -iJ V ^JLulall (jja ftjS jl j3ll J Ujaji { _ ff lo ijj 2LLVI J^ 4-xa.lj^j *jSj La^lc ; Jj% jl Jl lillill 

(Jj^al JJ" , °*' (JLaJ j^-aJ V *Oli 41, Qj.^M 4^a.j 't~-j .fl*il ClAiLkJJal ^ g a I j a J ClljLgJl ja oJ-aJl j-lJ (JctiDl ^ laiJll^J oLiaJI Jj'"°*' 4_ljl£-aj_J 

0^_J f^aLlJj TTJja. jA j\ JjJajll AJjJaJ j}C j^lil-lajl jl-Ja Aa.1 _)%J .^J)_>*-a <_£-^La J- **j& (Cl ** ^"'^jj ** J^ ' I CllUjlaJl JAaJ ^^1 AJjIjjJI CllLajIa-aJl 

| j-LJal£la JAC. La£_jj JjJ^I (jS-aJ jj^Lkj (J^La. j>a jjLaJU agJl ^Ij^l J JjJalll L^^iV L>a jj^-Jj^' (J^ -^ i1 995 f^ ^-f^ (J-^* J AilSaJl 

CllLajLt-Jlj OjLJl Qj* (J*-a_J J^l-JJl t *°-— Ij'l I JA .La I'j'" gtJj CllLajLt-aJl j^a ^-a^)^ J* jj7~'l jl ^^ 40jLaj\j ^_iLi. ^Olj ClLaji*_aJLj L_iLi. L^Jjl 

^4)^-^^ u - ^ ^^ * ,jv LP ^-kliaLla ^ji-jjj jja.jiJ jjaiia a jjaUaJ 

^Jt-aJl JJ^-a i»3^Sj J g "^'j CllLajLt-aJl ^rLllJ] ojLaJl 'f- (JJaJLjLl3 SA_Jj|j_oj| CllLajLt-aJl Aa.ljJ ^-II Cll^l 4_lx_nla JJC- 4-a^a. ^J^-J '^ (J^ J- a3j,aj| |JA 

;^ULa tdic, _hj^ j^uiaj_>Jl ^.:? j^j'^Ij ^Wj^ u^J-^' JLJVI 

(JjjiIlUJ j| 4_jLaC j\ AjLlA^l L-ljJJt^a (Jj^ L^LlA gcJj .^F-l^ 3 '*- C 'l-^jj *^'j^!j *^^' ^"^0! C ^'^"U J^°^ JP^ ic^\ ^-LaJl ' r *- ^JjLaJBl (JS (jSl 

m (5\oA J al\ J tljLalj CllLajia-aJl Jj&i=> J] L^^J^. jl j^J ^I^Ol] <-SjJ^a 

jjji 1 g V- cJjija AjpLaJb gjij Laja Lai _*oi I Ljlli. ^1 4 jUjL^jV ^ic-j 6j3 ^ c3^- W^ -^ ^j^^l pUajVI cJ^j UJ^' (j' cJ^* ^^^ (JjUaJl 6JA (j£ 

.(6)4_LaiC Xiulla L^j| i£.jj jl kiuliaJl a^J j]S-a-aJl j^a J*J i] | jjj"" '1 jjSil Aiui^la ^)J&Lk^ Aa.1 4^)lluJjS 

1. Henry Margenau, Roy A. Vargesse. Cosmos, Bios, Theos. La Salle IL: Open Court 

Publishing, 1992, 241. 

2. Paul Davies .God and the New Physics. New York, Simon & Schuster, 1983, p. 198 

3. Hugh Ross. The Creator and the Cosmos. Colorado Springs, Co: Nav Press, 1993 pp 

15-114 

4. George C. Williams . The Third Culture : Beyond the Scientific Revolution , New York 

, Simon & Schuster, 1995 p 42-43 
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jjLHJ) AjjI&j jU^jJ cjlilj^ 

_JilaJ ^jJil O-lLaJl jl LJ^JJSJ 4lAj| ( _ 5 llaia J^-J t _ 5 -alf- JJC- jJjLxLuJ ^^i _ jj^LiiJ ^llLla ^ - .a3 ^& -j)JJjLij| C-LaiaJl Aal L^L .a j La£- J J ^' I ^JjJaJ jj 

pj (Jja. ojjlail pl^Jlj (jjailH L_lj|ja. ^u»J I ftja 4jJjiaj| *> - ^alll aJlA j / . ^j'^l o^S*-a A_la. CllLjjl£ (3^- j>* ^ g "^ aJ pl£jj 4Jja_ui OjS t*lLaJ oLiaJl (J] 

^^j) L^Lal^C-jJa (JLjjJ^jLj 4-la^a J lHj^jjU ^^l 4«ClljaJl JjiaJ»_J AlLllLaJl tdij AJ^jJaJJl I g *"^ > l! (^IjI (J j - gaSiJ O^LLaJl L_JjJl£VI O^A Q* ..Jj^^ 

\(fl\jd\ ^ 4_jAa.j *^J^ '" *LLaL»Jl Li]! c.jjU^ll _JjSl j)-a oAalj 

Lia j pLail (Jj (JjaJllI j ^)«_klij|j A-JjVI ^Ij^l ^IJ ^._>^^ ^ jj""'l CJLJljJaJl Cll^aLc. La^Ic 2_luJ j jjl a JJJ > a (_Jj3 JLaJl ^>aa (J] ClljaJl jj^ I^J« 

(Jj Uj^ ''j J* '"'l °*^ I LaS 4L_ajLcj (_!] 4_LaLaVI ^Ij^l L ^-"J^J 4_iaIaJl aJIj^I Cllila.li SLlaJjJj Clll^liljl dll^jja J j - — »M ^)-a J^.j _p|AiJl j)C 

_M)«pLaj| (Ja.|j lAa. _JJ^J 4-ajuia. I^J aJ (LaJalaj _JJ^I ft^aJ (Jjiil (J^'" _y*Jj 4 i— —ll^J I >H jaJ t JuVI CllLaJia LlJjaJj 4^LalaJl jJ L^LLa-LU to 

4_ia_a AJ_^)jul] (CiJl pl^Jl IJA jj .*L*_liia]| AcljS lai-HjV t fljl -^ a (JjaJlH IJlA (JXa jli 4 ^)S j La-a LI l»-^a*J ^^-alf- AluJ (_£ I ^J^-J ^^^ j)^ J^M g"»-Jj 

. JjIjIjI AJ^)JaJ AJLuJJ ^jlll UjALia ojLaJl lUjI t-jjl- J| 4_l]j CllL-aj ^CjJl ^jjQ^'lj L_J^J| ^jluLa (£J1a ,Jc (JAJ Lajj L^Lal^JC-jJa (jLj^Lj 

j)£jj iLaJja lIujLc j^I L_ia.ljjJl Aa.l jA AJJJjil CJLJljJaJl (Jj-al jl jjljlj J j lajl I jL^aJli iAJJjj]) dlLJljjlaJl (Jj-al ^ ^^ja-Vl L_ Ljil£VI ^Aa.lj 

I^J La L^-la tAjjt^ gr. >-.'a LlJ J^ laJ ijC^ail (JjaJllI IJA (JJ^alij ^ J^ ''*'"- 
gciaJlj -ijLJl jaJl J ,*-9JJJ L^JjI^a. Cl±]l£j tLg a-uia ojl^a. ' r - JaliaJJ L_ljLuj| ^jJjiaJ J oJjLJl ^^LaLj-aJl J i " ! ml C ^^l i. fla I jj'l gu»J i"<cj-'t« 
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l-llL^jj! aVI ij^)^ (3*-^* ^'-^ L °^ L? j I °^* j^* ' ^ u^ (!) ^-3-^^ajLj t f *^^- j .oLlJI j-^y^ (J^lA 3 cj^ - '^jjj- ^-'t ^ e " .""^ 't ^ijf" ** ',: » it j cs^j * /*'"?• ^ 

.(2)«f^%^ J-^l 4jJ-^ jU_^i]| «-VjA ^^ tilijJj -t jJ Jl AjL^ill J Jj^Ii 2iLS jj^I jjc jljal ^ aa*]| ^l*j CIiIajj tig mq'i 

i— it 1 * ^-i I iJW^ ^O^ ?^-" LS& '— J J^ (jr^ i-O^^ (J-b^alilill 2_1a^.j Jja-ll JJ^J <^l AiiJl (j^ aTjJ JlS ((jt-SjLj (JjLs-a plic. J& J\ ij^l (jl *J^3 (j] 
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: ( (J j2J^ Jjij j ) 
."jiil jLk pl^j) (^Ic Loib Jjj |jl£ ■dj*Li La j£ jjj .tU=.VI ry_>^i VJ J ' ^'j ^ J -" 30 Ji« 

.(&*■ u!j J ) 

'>" Xjtiala 4JV-^ U-V. I^Aj .A^.-^ ,",: " L ^J ^ ' ajS a a J j - a ^ L_i jV I '^ ' " 1 J^ la -^ I jLla-VI (jl I " ! JJJ jAj ^ jjU'ill Aj^jJ^j gcja.jj djljjaa 11 (Ja i ■' (jl 

."LjiLk ^jll jA <flll jl 

jjSJl JLu^VI 

:(jjLa J ,^J J i£) 

/'jIll -ija.j CllLj'y ^t£ lAAa.j AijiaJl oJiAj iL^jLlJ ^ ^Ij ^-La^aJ dlli AJaJl CllLjl£Jl jl cLlJAaJl AJj ; laJl pl_LajSJl iic^ -^J^. 
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